

















Hardware and Software 





spoons 
ee a 


ase 
= 


Environment: 90/25, 30, 30B, 40 Systems 





eee => UINIVAC UP-8203 | 
: Rev. 3 





This document contains the latest information available at the time of 
preparation. Therefore, it may contain descriptions of functions not 
implemented at manual distribution time. To ensure that you have the latest 
information regarding levels of implementation and functional availability, 
please consult the appropriate release documentation or contact your local 
Sperry Univac representative. 


Sperry Univac reserves the right to modify or revise the content of this 
document. No contractual obligation by Sperry Univac regarding level, scope, or 
timing of functional implementation is either expressed or implied in this 
document. It is further understood that in consideration of the receipt or 
purchase of this document, the recipient or purchaser agrees not to reproduce 
or copy it by any means whatsoever, nor to permit such action by others, for 
any purpose without prior written permission from Sperry Univac. 


Sperry Univac is a division of the Sperry Corporation. 


FASTRAND, SPERRY UNIVAC, UNISCOPE, UNISERVO, and UNIVAC are registered 
trademarks of the Sperry Corporation. ESCORT, PAGEWRITER, PIXIE, and UNIS 
are additional trademarks of the Sperry Corporation. 


This document was prepared by Systems Publications using the SPERRY 
UNIVAC UTS 400 Text Editor. It was printed and distributed by the Customer 
Information Distribution Center (CIDC), 555 Henderson Rd., King of Prussia, Pa., 
19406. 


©1975, 1976, 1977 — 
SPERRY CORPORATION PRINTED IN U.S.A. 





. Oo 








PAGE STATUS SUMMARY 


ISSUE: Update C - 
UP-8203 Rev. 3 
RELEASE 
LEVEL: 8.0 Forward 


: Page Update 
Number | Level 


1 thru 3 Cc 

4 B 
Preface 1 Orig. 

2 B 
Contents 1,2 B 

3,4 Orig. 


Section 1 

Title Page 

1 thru 19 

20 

21 

22 

23 thru 29 
30 





Section 2 

Title Page 
4,5 
6 
7 thru 10 
11 
12 
13 
14 
15,16 
17 thru 23 
24, 25 
26 thru 29 
30, 31 
32 thru 68 
69, 70 
71 thru 76 
77,78 
79 

: 80 thru 83 





UP-8203 SPERRY UNIVAC 08/3 PSS 1 
Rev. 3 HARDWARE/SOFTWARE SUMMARY Update ¢ 


Page 


Part/Section Number 


Section 2 84, 85 
(cont) 86 thru 89 


90 

91 thru 95 
96,97 

98 





Section 3 
Title Page 


4thrus 

9 

10 thru 14 
14a 

15, 16 

16a 

17 

18 

19 thru 23 
24, 25 

26 thru 30 
30a, 30b 
30c, 30d 
31 thru 36 
36a, 36b 
37 

38 

39 thru 43 
44 

45 

46 

47 

48 

49 

50 

50a 

51 thru 57 
58 

59 thru 63 
64 

65 thru 70 
70a 

70b 

71 thru 75 
76 

77 

78 thru 82 





A 
B 
A 
B 
B 
B 
B 
B 
A 
B 
Ori 
B 
B 
B 
B 
B 
B 
A 
B 
Ori 
B 
A 
B 
Ori 


= 
=. 





DrPOWDPMOWBOTSDHDA 
e = 








UP-8203 SPERRY UNIVAC 0S/3 PSS 2 
Rev. 3 HARDWARE/SOFTWARE SUMMARY Update C 





Page 
Number 


Part/Section 


Section 3 82a thru 82c 
(cont) 83 thru 85 
86, 87 


Section 4 
Title Page 
1 
2 thru 4 
5 
6 thru 8 
9 
10 
11 thru 13 
14 thru 17 
18,19 
20, 21 
22, 23 
24 
25 
26, 27 
28 
29 
30, 31 
32 
33 thru 35 
36 
37 thru 39 
40 
41 
42 
43,44 
45 thru 47 
48,49 
50 thru 52 
53 
54 


Title Page 

1 thru 51 

52 

53 thru 102 
102a 

103 thru 105 
106 

107 thru 110 
111 thru 113 
114 thru 141 
142, 143 
144 thru 286 








UP-8203 SPERRY UNIVAC 0S/3 PSS 3 
Rev. 3° HARDWARE/SOFTWARE SUMMARY Update C 


Page Update 
Number Level 


Part/Section 


Appendixes 





User Comment 
Sheet 

















UP-8203 SPERRY UNIVAC 0S/3 PSS 4 
Rev. 3 HARDWARE/SOFTWARE SUMMARY Update B 





Preface 


This hardware and software summary is one in a series 
designed to be used as a quick-reference document for ex- 
perienced programmers familiar with the SPERRY UNIVAC 

@ Operating System/3 (OS/3). This particular manual consists of 
figures and tables from the user guides and programmer 
reference manuals that describe the hardware and software of 
the SPERRY UNIVAC Series 90 Data Processing Systems 
operating under the OS/3 operating system. 


The information presented here is limited to facts; no in- 
troductory information or examples of use are provided. The 
descriptive information is contained in the 90/30 data 
processing system processor programmer reference, UP-8052 
(current version) and in the following OS/3 manuals: 
assembler user guide, UP-8061 (current version), job control 
user guide, UP-8065 (current version), and supervisor user 
guide, UP-8075 (current version). 


The information contained in this manual is placed according 
to the software component to which it is primarily related and 
is presented as follows: 


@ . Section 1. GENERAL 


Contains information of a general nature or that which 
is related to several OS/3 components, and includes 
the EBCDIC and ASCII character sets, tables for 
character code conversion, and tables for addressing 
and hexadecimal-decimal conversion. 


. Section 2. ASSEMBLER (BAL) 


Contains information primarily related to the 0S/3 
assembler, including the BAL instruction formats and 
the BAL instruction repertoire, arranged by application, 
mnemonic code, instruction name, and machine code. 


. Section 3. JOB CONTROL 


Contains information primarily related to OS/3 job con- 

& trol, including the complete list of job control 
statements and job control procedure call statements, 
each arranged in alphabetic sequence, the standard 
logical unit number assignments, and the canned job 
control stream call statements. 
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Section 4. SUPERVISOR 


Contains information primarily related to the OS/3 
supervisor, including the list of supervisor macro in- 
structions arranged in alphabetic sequence within 
functional groups, a summary of job control statements 
and input format for the monitor and trace functions, 
and the layout of low-order main storage, and the con- 
dition code settings following a start input/output (SIO) 
instruction. 


Section 5. PIOCS 


Contains information primarily related to the OS/3 
physical input/output control system, including the 
PSW, OST, and channel control word formats, 
peripheral device command codes, and I/O sense data 
byte definitions for all peripheral devices. 


APPENDIXES 


Contain the powers of 2 and powers of 16 tables, for 
convenience and quick reference. 
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Statement Conventions 
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Lowercase letters and terms 
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1.2. ASCII CHARACTER CODES 


(American Standard Code for Information Interchange) 








w 
© 
w 
« 
§ 
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8 
a 
= 
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ASCII Character Codes 
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€ “Ady 
€0¢8-dn 


AMVAWNS SYvMLI0S/2Y¥MOYVH 
€/S0 OVAINN AYY3dS 
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ASCII bits are numbered from the left in descending 
numerical order: 


NOTES: 


7654321 


Some graphic, card code, and hexadecimal assignments 
may differ depending upon the device, language, 
application, or installation poticy. 


@ The following optional graphics can be substituted 
in the character set: 


~~] for A 


| for | 
@ Sixty-three printable character set 


@ Graphics availabie by use of the type 0768-02 printer, 


which prints a 94-character set (DEL is not a graphic). 


@) Ninety-four printable character set. 


(1U09) $3000 YILOVAVHO IOSV 


£ “Ady 
€028-d/ 


AMVNAS JYVM1I0S/3U¥MCUVH 
£/S0 JVAINN AYYadS 


I 





EBCDIC Character Codes 


201 [sox | 0c: [sos 
a 


foots |erx | foca] | 


Positions 





Bit Pasitions 0, 1, 2, 3 


[orr0] or | 100 
FP i 





eee 


a 
c 











foal 
= 
pan 
oO 
5 
a 
ay 
a 
@ 
=. 
& 
S 
< 
i) 
roy 
a 
o 
a 
i] 
oO 
2. 
3 
a 
| 
= 
oO 
x 
rs 
a 
a 
=} 
ga 
© 
oO 
ron) 
a 
g-} 


eT 


$3009 Y3LOVEVHD 910983 





€ “AGY 
€028-dN 


AMVWANS 3YVMLIOS/FUVMCdYH 


€/SO OWAINN AYYsdS 


I 
































NOTES: 


EBCDIC bits are numbered from the left in ascending numerical order: 


01234567 


Some graphic, card code, and hexadecimal assignments may differ depending 
upon the device, {anguage, application, or installation policy. 


@ DS, SOS, FS are the contro} characters for the EDIT instruction and 
have been assigned for ASCIt mode processing so as not to conflict 
with the corresponding character positions previously assigned in the 
EBCDIC chart. As these characters are not outside the range as 
defined in ANS! X3.4 — 1968, they must not appear in external 
storage media, such as ANS} standard tapes. This presents no 
difficulty due to the nature of the EDIT instruction. 





The following optionai graphics can be substituted in the character set: 


A for | 


lfor ! 
For 63-character printers, the following substitution is made: 
\for 4 


The lowercase alphabet and indicated graphics are introduced by 
use of the type 0768-02 printer, which prints a 94-character set. 


(}U09) $3009 YILOVYVHD 910994 


€ “ney 
£028-dn 


AUVINNNS JHVMLIOS/JVMGuVH 


Hexadecimai Conversion Table 


ASCII Control EBCDIC 
Hexadecimal Character Hexadecimal 


SISATVNY dwn 


404 J1GVL NOISYSANOD TWWIOSGVX3H “PT 


€/S0 OWAINN AYYIdS 


1 














€ “Aay 
£028-dN 


AMVNWS JUVMLIOS/JaVMCYYH 
€/SO QWAINN AYdadS 


mal 





DLE 
DCc1 
DC2 
DC3 
DC4 
NAK 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
US 
SP, SPACE 











(}U09) SISATVNY dWNG 


404 37aVL NOISYIANOD TWIWIDS0VX3H 





ASCII Control EBCDIC 
Hexadecimal Character Hexadecimal 


o 
—J 
= 
mol 
> 
= 
> 
= 
~< 
= 
wn” 
— 
° 
[=] 
| 
= 
— 


<= 
= 
Oo 
7 
sd 
= 
> 
re 
c> 
oS. 
= 
<= 
mn 
r] 
2 
oO 
= 
— 
> 
wow 
= 
rm 
un 
oO 
~ 


AMVWS SUVM140S/JYVMGuvH 
€/SO JVAINM AMYAdS 














HEXADECIMAL CONVERSION TABLE FOR 
DUMP ANALYSIS (cont) 


OoOnwmao...VilAn@q@moowuv9Or_n7 
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Hexadecima! Conversion Table (cont) 


ASCH Control 
Character 


Hexadecimal 








TN<XS<CHWMDOVOZSOHA 


EBCDIC 
Hexadecimal 








(}U09) SISATVWNY dWNG 


O04 F19VL NOISMFANOD TWWIDF0VXIH 





HEXADECIMAL CONVERSION TABLE FOR 
DUMP ANALYSIS (cont) 
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g “Aey 
e0z8-dn 


AMVWS JYYMid0S/JNVMOuYH 


€/SO OVAINN AYY3dS 
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ral 





Hexadecimal Conversion Table (cont) 


ASCII Control 
Hexadecimal Character 


*For edit mask conversion only. 





r 
Ss 
t 
u 
v 
w 
x 
y 
z 

' 

i] 

1 

} 





EBCDIC 
Hexadecimal! 








(3U09) SISATWNY dINNG 


YO4 319V1 NOISYIANOD TWWI990 VX3H 








1.5. CHARACTER CONVERSION TABLE 


Card 


w 
o 
<= 
c) 
e 
s 
a 


Character Conversion Table 
cs Printed 
jaracter Symbol 
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Decimal | Wexadocimal_[ Boca | 








Punches 
12-9 

1 
11-2 
11-3 
11-4 
11-5 
11-6 
11-7 


11 


Printed 
Symbol 


Character Conversion Table (cont) 
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CHARACTER CONVERSION TABLE (cont) 


o ns ite) nS io) a ° - nN iy) 
=- - CN N N A ) se) o oO 
N N N N N N N N N N 
% Dp N ise) t Ye) o ~ oe) (o) 
fa} a Ww uu w Ww Ww Ww uw WwW 
- Nn o t wo wo ~ ive) a ° 
co fo) © °) oO ro) ioe) co re) a 
- N 9) t wo o ~ 0 t 
wo Ve) Vs) wo 9) wy w wo 8 w 
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Character Conversion Table (cont) 


Character 








Printed 
Symbol 


Card 
Punches 


12—0-1 


12—0-—2 


12—0-—-3 


12—0—4 


12—0—6 


12-—-0-7 


12—0-8 


12—0-9 


[tecicina [Sona [ renin | Om 
61 97 81 129 


62 


63 








82 


83 


84 


130 
131 
132 
133 
134 
135 
136 


137 





(U0) J1GVL NOISYJANOD YILOVEVHO 








CHARACTER CONVERSION TABLE (cont) 


ow © b 0 an oO = N rv) 
+ st t vt wo wo wo wo 
- - = = - - - - - 
= N o t w © in {os} Q 
non o a a on fon) a a 
3 nt (oe) Q °o c N oO vt 

oO fo} =- - - - - 
— = = = = - - - - 





<x a oO (o) w uw ° - N 
© o o wo wo wo ~s ~ nw 
- N ” vt w wo s foe) fo?) 

\ ' | | | | | | | 
He oh de Sh ee at ES 
Nn ON N N N N N N N 
ah ee a E c ° a fog ee 

—. x _ € c ° a log e 
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Character Conversion Table (cont) 








Printed 
Symbol 


Card 
Punches 





[feraecimat [ Brcnal_[ Headecnes [ Oona 


A2 
A3 
A4 
AS 


A6 


A7 
A8 


AQ 











(}U09) 374V1 NOISYJANOD YILOWYWHO 


CHARACTER CONVERSION TABLE (cont) 


an 
Fd 
E 
2 
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Character Conversion Table (cont) 


Exclamation point 


Quotation mark, dieresis 
Number sign, pound sign 
Dollar sign 


Percent sign 


Ampersand 
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Apostrophe, acute accent 
Opening parenthesis 
Closing parenthesis 
Asterisk 

Plus sign 

Comma, cedilla 

Minus sign, hyphen 
Period, decimal! point 
Slash, virgule, solidus 


Colon 


12—-8-5 


11-8-5 


11-8-4 


12-8-6 


27 


28 


29 


2A 


2B 


2c 


2D 


2E 


2F 


3A 


40 


41 


42 


43 


44 


45 


46 


47 


58 


70 


4D 


5D 


5C 


4E 


6B 


48 


61 


7A 


125 


77 


93 


92 


78 


107 


96 


75 


97 


122 
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Character Conversion Table (cont) 


cs | sen | ewe 
3B 5E 


Semicolon 
Less than 4c 
Equal sign s 7E 
Greater than 6E 


Question mark 6F 
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=x 
> 
ay 
i=} 
= 
> 
a 
m 
ss 
a 
oO 
7 
= 
= 
> 
a 
m 
n 
Cc 
= 
= 
> 
a 
=< 


Commercial at symbol 7C 
Opening bracket 4A 


Closing bracket 5A 


g ajepdn 
é2—T 





Reverse slash EO 
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Circumflex 


Underline 


Grave accent 
Opening brace 
Closing brace 
Vertical line 


Overline, tilde 
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Character Conversion Table (cont) 













card | sen | cece 
Punches " ‘ . 7 
Hexadecimal Decimal Hexadecimal Decimal 


Nonprintable Characters 


ACK (acknowledge) 0-9~—8-6 06 6 QE 46 
BEL. (bell) 
BS (backspace) 
CAN (cancel) 
CR (carriage return) 
DC1 (device control 1) 


DC2 (device contro! 2) 





DC3 (device control 3) 
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DC4 (device control 4) 9-8-4 

DEL (delete) 12-9-7 

DLE (data link escape) 12—11—-9-8-1 
DS (digit select) 11—0-9-8-1 


EM (end of medium) 11—9-8-1 


ENQ (enquiry) 0-—9-—8-5 


EOT (end of transmission) 
ESC (escape) 


ETB (end of transmission block) 
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Character Conversion Table (cont) 


Card 
Punches 


Character 


ETX (end of text) 12-9-3 
FF (form feed) 12—-9~8-4 
FS (file separator) 11-9-8—4 
FS (field separator) 0-9-2 

GS (group separator) 11-9-8-5 
HT (horizontal tabulation) 

LF (line feed) 

NAK (negative acknowledge) 


NUL (null) 





03 
oc 
1c 
82 
1D 
09 
OA 
15 


00 








03 


oc 


1c 


22 


1D 


05 


25 


3D 


00 
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RS (record separator) 


SI (shift in) 


SO (shift out) 
SOH (start of heading) 
SOS (significance start) 


SP (space) 
STX (start of text) 


SUB (substitute) 


SYN (synchronous idle) 


US (unit separator) 


VT (vertical tabulation) 





11-9-8-6 


12—9-—8-—7 
12—-9-—8-6 


12-9-1 
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Hexadecimal-Decimal Conversion Table 


Hexadecimal to Decimal: 


Working from right to left with the hexadecimal digits to be 
converted, select the decimal number from the digit position 
column corresponding to each hexadecimal digit. Add the 
selected decimal numbers to complete the conversion. 


Decimal to Hexadecimal: 


1. Select the highest decimal number from the table that is 
less than the decimal number to be converted. 


2. Subtract this number from the number to be converted. 


3; Note the corresponding hexadecimal digit, its digit 
position, and the difference. 


4 Substitute the difference for the decimal number to be 
converted and repeat steps 1 and 2 until a zero difference 
1s obtained. 

5. include a O for each unused digit position. 


The resulting hexadecimal number is the conversion. 





Hexadecimal Digit Positions 














TMOAOWPHOMNHAU AWN O 
























0 0 0 0 0 

1,048,576 | 1 65,536 | 1 4,096 1 1 1 
2,097,152 | 2 131,072 | 2 8,192 2 2 2 
3,145,728 | 3 196,608 | 3 12,288 i 3 3 
4,194,304 | 4 262,144 | 4 16,384 4 4 4 
5,242,880 | 5 327,680 | 5 20,480 5 5 5 
6,291,456 | 6 393.216 | 6 24,576 6 6 6 
7,340,032 | 7 458,752 | 7 28,672 ? 7 7 
8,388,608 | 8 524,288 | 8 32,768 8 8 8 
9,437,184 | 9 589,824 | 9 36,864 9 9 2 
10,485,760 | A 655,360 | A 40,960 A A A 
11,534,336 | B 720,896 | B 45,056 B 8 B 
12,582,912 | C 786,432 | C 49,152 Cc Cc Cc 
13,631,488 | D 851,968 | D 53,248 ip) D D 
14,680,064 | E 917,504] E 57,344 E E E 
15,728,640 | F 983,040 | F 61,440 F F F 

at —L 
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Sign Conventions 














Hexadecimal 
Representation 






Binary 





Representation 
ewcien [Bar = 
externa) A | 1010 Positive | sey 


| c | 1100 _| Positive _| 
Processor 7 
Ee ed eres 
EBCDIC 









Poe | 1110 Positive 
External pe 








Linkage Register Conventions 


[sae [comme 
oo 
— 
aes 
al 









Return address register 
Entry point register 
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Legend for Instruction Formats 






The application instruction operation code 


The number of the general register containing operand 1 






The number of the general register containing operand 2 


The number of the general register containing operand 3 







The number of the general register containing an index number for operand 2 of the RX instruction 


The immediate data used as operand 1 of the SVC instruction 





The immediate data used as operand 2 of an SI instruction 





The length of the operands as stated in source code* 






The length of operand 1 as stated in source code* 
The length of operand 2 as stated in source code* 


The number of the general register containing the base address for operand 1 
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ac 

22 

os 8 The number of the general register containing the base address for operand 2 

w 
The displacement for the base address of operand 1 
The displacement for the base address of operand 2 

— 

> 

BS The specified mask used as operand 1 of the BC and BCR instructions 

=3 

mx Operand 1 

Sx —3 

35 Operand 2 a 

== — 

SS = 

fae Operand 3 = 

ee = 

= 3 The symbol used to identify operand 1 in the implicit format S 

> 

2 The symbol used to identify operand 2 in the implicit format 71 
4 
= 

s P *This is coded as the true source code length of the operand, not the length less 1, as assembled in the object code. The ry 

zo assembler makes a reduction of 1 in the length when converting source code to object code. ‘eth 

© 3 
=] 
= 
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Add 

Add half word 
Add half word 
Add immediate 
Add immediate 
Add 

Compare 

Compare haif word 
Compare 

Convert to binary 
Convert to decimal 
Divide 

Divide 

Load 





Instructions by Application 


Sets 


Condition 





meni Op. 
code 


A 5A 
AH 4A 
AH AA 
Al 9A 
Al AG 
AR 1A 
c 59 
CH 49 
CR 19 
CVB 4F 
cVD 4E 
1») 5D 
OR 1D 
L 58 


N,C2 
C1 
c2* 
C1 
N,C2 


N,C3 


Instruction | __ Instruction Source Formats | Formats 


Fixed-Point Instructions 


RX 
RX 
RX 
St 
Ss! 
RR 


RX 
RR 
Rx 
RX 
RX 
RR 


r 1°99!*o b,) 


on 1d, (X, b,) 


rl dt, b,) 


d, (bhi, 
dq, (b, hi, 


yo 
‘: da(x,, b,) 
r d{x,, b,) 
2 


ry da (x,, b,) 


r 794(x,.b, ) 


ry dy (x,, b,) 
" "2 


1 dZ(x,, b,) 





ty S,(x5) 


ty Sp (Xx5) 


M4 
Syig 
Syn 
a2 

8,{x,) 


FySQi%o 


YY Sy (X5) 


" "2 


ty Sy(x,) 


re S85 (X5) 


ry S84 (x5) 


r"2 


re Sq(%o) 





Execution Time 
in Microseconds 


5.4 

5.4 

5.4 

6.0 

6.0 

Native=3.0 (360/20=3.6) 
5.4 

5.4 

3.0 

36.0 

66.0+6.0s4 
65.4+1.281+0.6rn 
64.8+1.2s1 

48 
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Load compiement 
Load half word 
Load multiple 
Load negative 
Load positive 
Load 

Load and test 
Multiply 

Multiply half word 
Multiply 

Subtract 

Subtract half word 
Subtract half word 
Shift left single 
Shift teft double 


Yes 


Yes 


Yes 


Yes 


Yes 
Yes 
Yes 
Yes 
Yes 


LCR 
LH 
LM 
LNR 
LPR 
LR 
LTR 


MH 
MR 


SH 
SH 
SLA 
SLDA 


13 


98 
"1 
10 
18 
12 
5C 
4c 
1c 
5B 
48 
AB 


8F 


NF 


N,C3 


NF 


‘ 


N,F 


N,F 
N,F 
N,C2 
C1 
NF 
N,F 


RR 
RX 
RS 
RR 
RR 
RR 
RR 
Rx 
RX 
RR 
Rx 
RX 
Rx 
RS 
RS 


"a2 
Fda (x5.b) 
Ty Tgd,(b,) 
"y"2 
rylo 
Ty" 
"a2 
1 4dylx,,b5) 


1, do(x,.b5) 
"2 

ry d(x,,b,) 
Fda (x,,b,) 


3,(,b5) 


r,-d,(b,) 


r,do{b,) 


rly 
1459 (X5) 
£47342 
"a2 
rs 
Ta"2 
2 
"152 
14 8a (%) 
Tals 
Fy8Q(%Q) 
1,52(x5) 


{x,) 


18. 
52 


Ty 


3.0 

54 

3.0+1.8qr 

42 

4.2 

3.0 

3.0 
39.6+0.6s1+0.652+0.6m 
24.0+0.6s1+1.852+0.6m 
39.0+0,651+0.662+0.6rn 
54 

5.4 

5.4 

7.2+0.6p+0.6q 
7.8+1.2p+1.2q 
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Sets a instruction Source Formats i " 
A eas i Execution Time 
Instruction Condition : 
in Microseconds 
Code 












Supervisor load multiple (pi) r4yfgd,(b,) A 4.2+1.8gr 

2 Subtract fits ; Native=3.0 {360/20=3.6) 

=n Fyre . 

= m Shift right single r,d,(b,) 5.4+0.6p+0.6q 

ae Shift right double Fd, (b,) 6.0+1.2p+1.2q 

2 S Supervisor store muitiple (pi) Ff gd,(b,) 7 4.2+1.29r 

2% = Store rdy(x,,b,) 5.4 

2 2 Store half word 1 do(x,,b,) 48 

Mmw 7 

= Store multiple r4yfqd,(b,) 4.2+1.2ar 

2 Decimal Instructions 
Add decimal d,(l_.b Id {l,.bo) s,(l.),s (1) 36.6+0.75n1+0.375n2+6.0t1+3.0s5 

Ce 2 2° 2 11°22 

sP Compare decimal d, (1, ,b,)d,(1,,b,) s,(1,).s,(1,) 31.8+0.375n1+0.375n2+2.4s6 

zo Divide decimal d,(1,,b,)d,(1,,b5) s, (spl) 37.8+0.75n14+6,375n2+24.6(n1—n2) 

pel Multiply decimal d,(I,,b,)d(1,.b,) $,(1,).so(1,) 36.4+0.75n1+14.4(n1—n2)+0.375n2 
Move with offset d,(l,,b,)d501,,b,) s, (1,851) 10.2+1,2n1+4.2n2 
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Pack PACK 
Subtract decimal Yes sp 
Unpack UNPK 
Zero and add Yes ZAP 


Add logical 
Add logical 


Compare logical 

Compare logical 

Compare logical immediate 
Compare logical! 

Edit 

Edit and mark 

Insert character 

Load address 

Move 

Move immediate 


Move numerics 


F2 
FB 
F3 
F8 


N,C3 
N,C3 
N,C3 
N,C3 





® 


ss d,(1,,b,)d,(1,,6,) 
ss d,(1,,b,)d(1,,b5) 
ss dq, (1,b,)d,(1,,b,) 
Ss d, (lb )d(1,.b,) 


Logical Instructions 


5, (1,)s, (5) 
$,(lj)si(ly) 
5, (1 )s{l) 


s,(l,).si(l) 





r4d5(x5,b5) 


Tyo 
1 4d5(X>.b5) 
d,(1,b,),d5(b,)** 
d,(b,).i, 

"4 ") 

dq, ALD ,),d5(b,)** 
d, (Ib, ),d,(b,)** 
rd (x,.b5) 

rd, (x5,b5) 

qd, (1b, ),d5(b,) 
d,(b,)i, 
d,(l,,b,),d,(b,) 


1 Sg(Xo) 


"2 

14 Sglxy) 
s,(s** 
Sqig 
Tyly 
s,(I),s, 
s, (Is, 
ry 52(x,) 
Sp (5) 
5, (8, 
Syiig 
s,(),s, 


12.04+1.2(n1—1)+1,.2(n2—1) 
36.6+0.75n 1+0.375n2+6t1+3.0s6 
12.04+1.2(n1—1)+1.2(n2—1) 
16.2+1.8N7+1.2n8+1 8t2(n2—n1) 


5.4 

3.0 

5.4 

9.6+1.2b 

48 

3.0 
9.0+3.0n+0.6N3+3.0n4+0.6n6 
9.0+3.0n+ 1.2n3+3.0n4+1.2n6 
4.2 

4.2 

7.6+0.6n+0.6t4(n—1) 

48 

10.2+2.1n*** 
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instructions by Application (cont) 





Sets Mne- 
Instruction Condition{ monic 
Code Code 
Move zones MVZ 
AND Yes N 
AND Yes NC 
AND Yes NI 
AND Yes NR 
OR Yes 10) 
OR Yes oc 
OR Yes ol 
OR Yes OR 
Subtract logical Yes SL 
Shift teft double logical SLDL 
Shift left single logical SLL 
Subtract logical Yes SLR 


Op- 
code 


D3 


D4 
94 
14 
56 
D6 
96 
16 
5F 
8D 
89 
1F 


Use 


pis WO cL ee ee 


Instruction Source Formats 


Logical Instructions (cont) 


N,C2 
N 
N,C1 
N,C3 
N 
N 
N,C1 
N,C3 


N,F 


N,F 


NF 


ss 
RX 
ss 
$l 
RR 
RX 
ss 
St 
RR 
RX 
RS 
RS 
RR 


d, (1,b,).d,(b5) 
rydy(x,,b,) 
d,{1,b).d,(b5} 
d,{(b, diy 


Tytg 

1, d,(x,.b,) 
d, lb, 1d, (b,) 
d, (bhi, 

Favs 


rd (x,,b,) 


2° 2'°2 
rd, (b,) 
ryda(bo) 


"12 





s, (DS, 


FySg (5) 
s/s, 
Syy 
Maly 
455%) 
s,s, 


Execution Time 
in Microseconds 


10.2+2.1n*** 
5.4 
10.2+1.5n*** 
6.0 

3.0 

5.4 
10.24+1.5n*** 
6.0 

3.0 

5.4 
4.84+1.2pt1.2q 
5.4+0.6p+0.6q 
3.0 
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Shift right double logical 8c N,F r,d,(b,) 4.8+1.2p+1.2q 
Shift right single logical 88 N rd, (b,) 5.4+0.6p+0.6q 
Store character 42 N rd, (x,,b5) 14 S9(X5) 48 

Test under mask 91 N,C3 d,(b hi, Sin 6.0 

Translate OC N,C3 d,(.b,),d,(b,) s,(l}s,** 7.2+2.4n 
Translate and test DD N d, (1b, ),d,(b,) s,(I),s,** 8.4+1.8b 
Exclusive OR 57 N 1d, (x5,b5) T4185 (%5) 5.4 

Exclusive OR D7 N d,(l.b,).d,(b,) s,(Hs,** 10.2+1.5n*** 
Exclusive OR 97 N d,(b,).i5 i 6.0 

Exclusive OR N Tals 3.0 








Branching Instructions 





Branch and link 
Branch and link 
Branch and store 
Branch and store 


Branch on condition (em) 





Branch on condition (em) 


Branch on count 
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— 
é Sea] Me ae 
pS . ae ‘i Op- Execution Time 
Ss Instruction Condition | monic Type ce ae 
code in Microseconds 
Code Code 
Branching Instructions (cont) 
Branch on count ryky rls 3.6 
7 Branch on index high ryfqd(b,) Tat gS> 7.2-1.2s3 
a Branch on index tow 
Es or equa! Fyfgedytb,) Cyl gSp 7.2-1,2s3 
= Execute d,(x,,b,} r S(X5) 3.6+0.6r+0.6nrr+e 
= Floating-Point Instructions 
B Add normalized, long Yes AD 6A N,F RX r,d,(x,.b,) Fy SQlx5) 19.2+1.2ce+1.2pr+1.2t1+1.2rp 
w Add normalized, long Yes ADR 2A N,F RR rly Ts 16.2+1.2ce+1.2pr+1.2t1+1.2rp 
Add normalized, short Yes AE TA NF RX r4dz(x,.b5) ry Salx5) 16.8+1.2ce+1.2pr+7.2t14+1.2rp 
Add normalized, short Yes AER 3A N,F RR ryh rly 14.44+1.2ce+1.2pr+t.2t+1.2rp 
" Add unnormalized, short Yes AU 7E NF RX r,d(x,,b,) 1489 (X5) 16.8+1.2ce+0.6rp 
= Add unnormalized, short Yes AUR 3E N,F RR ryly rly 14,4+1.2ce+0.6rp 
Add unnormalized, tong Yes AW 6E N,F RX 1 d,(x,,b5) , So(x5) 19.2+1.2ce+0.6rp 
Add unnormatized, long Yes AWR 2E N,F RR ryt rylg 16.2+1.2ce+0.6rp 
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Compare, long 
Compare, long 
Compare, short 
Compare, short 

Divide, tong 

Divide, long 

Divide, short 

Divide, short 

Halve, long 

Halve, short 

Load complement, long 
Load complement, short 
Load, long 

Load, long 

Load, short 

Load, short 

Load negative, tong 


Load negative, short 


Yes 
Yes 
Yes 
Yes 


Yes 
Yes 


Yes 
Yes 


cD 
CDR 
CE 
CER 
DD 
DDR 
DE 
DER 
HDR 
HER 
LCOR 
LCER 
LD 
LDR 
LE 
LER 
LNDR 
LNER 


29 
79 
39 
6D 
2D 
7D 
3D 
24 


23 
33 


28 
78 
38 
21 
31 


N,F 
N.F 


N,F 


N,F 
NF 


N,F 


N,F 
NF 
NF 


N,F 


N,F 
N,F 
NF 
NF 


N,F 


NF 
N,F 


NF 


RX 
RR 
RX 
RR 
RX 
RR 
RX 
RR 
RR 
RR 
RR 
RR 
RX 
RR 
RX 
RR 
RR 
RR 


rd, (x,.b,) 4 59(x,) 
re ryly 
rd5(x,,b,) r4So(x5) 
Talo Tals 
dy (x,.b,) £4 8QXQ) 
Tyo Ty" 
1 d5(x,,b5) F489 (Xp) 
Tale uy " 
rls res 
Mylo " Vo 
Fata ue ‘9 
Tylo ryt 
r,d5(x,,b,) 155 (%5) 
Mylo ryt 
r,dj(x,.b,) 11 Sp(X5) 
Malo my to 
ae) Tits 
Tat arg 


21.6+1.2ce 

18.0+1.2ce 

18.0+1.2ce 

15.6+1.2ce 
208.2+0.6p1+0.692+15.0pn+0.6rn 
205.2+0.6p1+0.6p2+ 15.0pn+0.6rn 
47.4+0.6p1+0.6p2+ 15.0pn+0.6rn 
45.0+0.6p1+0.6p2+6.6pn+0.6rn 
7.8+1.2pr+0.6pn+0.6(s2) 
7.2+1.2pr+0.6pn 

48 

4.2 

6.6 

4.2 

5.4 

3.6 

4.2 

3.6 


= 
” 
one 
= 
i 
o 
_ 
© 
= 
”n 
a 
— 
> 
Cc 
a] 
iw] 
po] 
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°o 
s 
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[=] 
= 
a 
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Instructions by Application (cont) 


Load positive, long 

Load positive, short 

Load and test, long 

Load and test, short 
Multiply, long 

Multiply, long 

Multiply, short 

Multiply, short 

Subtract normalized, long 
Subtract normalized, long 
Subtract normalized, short 
Subtract normalized, short 
Store, long 


Store, short 





Sets Mne- | __Instruetion Source Formats | Source Formats 
a Op- 
Condition| monic od 
Code bas “er [exotic | tmticit | 


Floating-Point Instructions (cont) 
"2 
"ko 
"2 
"2 
r,da(x,.b, ) 
a2 
t 4g(*5,b, ) 
"a"2 
r 1dg{x,,b, } 
"2 
da (x,,b, ) 
Tyo 
rd5(x,,b, ) 


r 19g (%5,b, ) 


Execution Time 
in Microseconds 


4.2 

3.6 

48 

4.2 
118.2+0.6p1+0.6p2+1.2pn+0.6rn 
115.2+0.6p1+0.6p2+1.2pn+0.6rn 
41.4+0.6p1+0.6p2+0.6pn+0.6rn 
39.0+0.6p1+0.6p2+0.6pn+0.6rn 
19.2+1.2ce+1.2pr+1.2t1+1.2rp 
16.2+14.2ce+1.2pr+1.2t1+1.2rp 
16.8+1.2ce+1.2pr+1.2t1+1.2rp 
14.44+1.2ce+1.2prt+1.2t1+1.2rp 
7.2 

6.0 
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Subtract unnormalized, 
short 


Subtract unnormalized, 
short 


Subtract unnormalized, 
long 


Subtract unnormalized, 


| long 


Yes 


Yes 


Yes 


Yes 








Halt and proceed (pi) 


insert storage key (pi) 


Load control storage (pi) 


Load program status 
word (pi) 


1 do(x,.b, ) 








16.8+1.2ce—0.6a 


14.4+1.2ce-0.6a 


49.2+1.2ce+O.6rp 


16.2+1.2ce+O.6rp 











3.6 
4.2 
5.4+24.0w+4.8s8 


11.4 
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Instructions by Application (cont) 


Set program mask 
Set storage key (pi) 
Set system mask (pi) 
Supervisor call 


Test and set 


Start 1/0 (pi) 


Instruction Source Formats 


Execution Time 
in Microseconds 


IPC paper peripheral 
Min Max 
15 59 


IPC communication 
15.6 

IDA 
Min Max 
10.2 12.6 
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25.2 26.4 


Multiplexer 


Min 
16.8 


Diagnostic Instructions 


Diagnose (pi) t Aj i 22.8 


42.0 
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i,-OF a3 
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function +3.6d3+11.4d4—4.2d5 = 

i +0.6d6+1.2d7 oO 
en iy=OF Ss 
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Instructions by Application (cont) 


SOFTSCOPE forward scan (pi)t 


SOFTSCOPE reverse scan (pi)t 


Fae a i (Ra Da Me 


(bit pattern) (bit pattern) 


(bit pattern) {bit pattern) 


Interval Timer Instruction 


LEGEND: 

pi = privileged instruction 

em = extended mnemonics 

Cl = instructions used only in 9200/9300 compatibility mode 
c2 = instructions used only in 360/20 compatibility mode 
NOTES 


ttt 


Operation exception. 

1 specification in operand 1 specifies length of both operands. 
Five cycles per half word: 3.0 microseconds per half word. 
These instructions are not resident at all times. 

This execution time is variable. 


nt 


a 





instructions used in 9200/9300 or 360/20 compatibility modes 
instructions added as features 
instructions used in 90/30 native mode 


The condition code may be set by the instruction executed at the operand 2 address. 








6.0+0.6t3 


(jWU09) uoljedijddy Aq suoloniysu] 


€ “nay 


€028-dn 


AMWWINNS JUYM1JOS/JUVMCYVH 
€/SO OWAINN AYY3dS 


4 


rat 





legend for Instruction Execution Time 


Symbol 


ie] 


sw 


Description 


1 if overflow adjustment is necessary; otherwise O 


Number of first operand bytes processed 


Number of digit shifts required to equalize the characteristics 


Number of zero addresses in switch list 


1 if initial r odd general register has nonzero value; otherwise O 





1 if sentinel found; otherwise 0 





Number of task control blocks scrutinized 


Number of linked task control blocks scrutinized 


1 when exclusive search is specified; otherwise 0 


1 when match is found; otherwise, 0 
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Legend for Instruction Execution Time (cont) 


Number of control blocks with absolute wait bits set 

Number of contro! blocks with wait bits set and ICOR bit clear 
1 if ICOR = 1; otherwise 0 

dit 1 if ICOR = O and no wait bits set; otherwise 0 

Execution time of subject instruction 

Number of general registers loaded or stored 


Number of bytes in first operand {for instructions with a single field tength) 


Number of operand 1 bytes 
Number of operand 2 bytes 


Number of field separator characters in pattern _| 





= 





Nn 





po) 
Ww 
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n4 


Number of digit select or significance starter characters in pattern 


Number of significant digits detected when significance indicator is not set before digit 
is examined 


Lowest number of bytes specified by L1 or L2 
Oif L1 <L2 (number of bytes in L1 exceeds L2) 


1 if subject instruction of execute instruction is not RR type; otherwise 0 





Number of 4-place shifts 


Number of 1-place shifts 
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egend for Instruction Execution Time (cont) 


m 


1 


2 


1 if r1 #0; otherwise 0 


1 if result (product or quotient) is negative; otherwise 0 


1 if recomplementing without post-normalization is required; otherwise 0 


1 if branch is successful; otherwise O 
1 if sign of opt is negative; otherwise O 


1 if sign of op2 is negative; otherwise O 





1 if sum of first and third operand equa! to comparand; otherwise 0 





1 if result is greater than one word (8 decimal digits); otherwise 0 


1 if signs of op1 and op2 are the same; otherwise 0 


1 if signs of op1 and op2 are different; otherwise 0 
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1 if sentinel detected; otherwise 0 


1 if result is recomplemented; otherwise 0 


1if n2 >n1; otherwise 0 
1 if timer stored; otherwise 0 


s8 
pa | 1 if one operand address is even and other is odd; otherwise 0 
La Number of control storage words loaded 
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2.1.2.2. Instructions by Mnemonic Code 










Source Code Format 






Machine 
Code 







Instruction Name 








































Add 4 r,do(x,.b,) : r48o(x5) * 
Add Normalized, Long 4 r,do(x,.b5) a ry So(x,) ** 
Add Normalized, Long 2 ryt rly 

Add Normalized, Short 4 r,d,(x,.b,) * Fy Sg(X>) * 
Add Normalized, Short 2 ryt Tal 

Add Half Word 4 r,d(x,.b,)*** ry Slx,) *** 
Add Immediate 4 d,{b,)i, Syrly 
' Add Logical 4 rd, (x,,b,) * ry S5(x5)* 
Add Logical 2 ryt rls 

Add Decimal 6 d,(1,,b,).d,(1,,b5) 8, (1),s, (I) 
Add 2 Tyla yl 

Add Unnormalized, Short 4 rdo(x,,b5) * 4S (X-) bd 
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AUR 
AW 
AWR 
BAL 
BALR 
BAS 
BASR 
BC 
BCR 
BCT 
BCTR 
BXH 
BXLE 


CD 
CDR 
CE 


Add Unnormalized, Short 
Add Unnormalized, Long 
Add Unnormalized, Long 
Branch and Link 

Branch and Link 

Branch and Store 

Branch and Store 

Branch on Condition 
Branch on Condition 
Branch on Count 

Branch on Count 


Branch on Index High 


Branch on Index Low or Equal 


Compare Algebraic 
Compare, Long 
Compare, Long 


Compare, Short 


3E 
6E 
2e 
45 
05 
4D 
oD 
47 
07 
46 
06 
86 
87 
59 
69 
29 
79 


PN S&S F&F PBN FN ANH FN HFN BN 


ro 
r4do(x,b5) *% 
Fails 
r,d5(x,,b5) 
ryiks 
compatibility 
mode only 


ido(x,,.b5) 
2 


ry d5(x5,b5) 


ir 


ryt 
r 3,d,(b5) 

" Tq.d,(b,) 
rydo(xp.b5) * 
r,do(x,,b5) =e 
Ty 


ida(x b,)* 


1Og!%o 


1'2 

Fy Sq (x,) i 
cr) 

" Sy(X5) 
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Instructions by Mnemonic Code (cont) 








CH 
CL 
CLC 
cL 
CLR 
cP 
CR 
CVB 
CVD 







DD 


DDR 
DE 





instruction Name 





Compare, Short 
Compare Half Word 
Compare Logical 
Compare Logical 
Compare Logical Immediate 
Compare Logical 
Compare Decimal 
Compare Algebraic 
Convert to Binary 
Convert to Decimal 
Divide 

Divide, Long 
Divide, Long 
Divide, Short 






39 
49 
55 
D5 
95 
15 
FQ 
19 
4F 
4E 
5D 
6D 
2D 
70 


Machine 
Code 









PN FF PPANH AN FSF HDA PN 












rt 





2 


ra (x 


22° 


rd (x 


2°°2' 


ee 
b.) * 
b,)* 


Source Code Format 


* 


d, (1b, ),d,(b,) 
d,(b,)i, 


Mails 


qd, (1,,b, ),d 


Palo 


rd 
rd 
r,d 
rd 


2!%>- 


a(x, 
(Xo 


a(X>, 


rato 


rd 


2!Xp. 


(I 


2.2’ 


b,)** 
b,) He 
b,)* 

b,)** 


* 
b,) 


b,) 







ry"2 


$4(1,).55{l) 


Palo 
ne 
Fy Sg(x5) 
a 
r4Solx5) 
(x.,)" 
F45Qi%o 
r,,8,(x,)** 
17°2'*2 
Fala 


* 
ry Sy(xo) 
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DER Divide, Short 30 2 rly ryly 
DIAG Diagnose 83 4 (Privileged) (Privileged) 
DP Divide Decimal FD 6 d, (1,.b, ).d_(1,,b,) 8, (, 8, (1,) 
OR Divide 10 2 Tyla yl 
ED Edit DE 6 d, (Ib, ),d5(b,) s,(I).s, 
EDMK Edit and Mark DF 6 d, (1b, ),d,(b,) 8, (ls, 
EX Execute 44 4 rdo(x5,b5)*** Ty So(x5) aa 
HDR Halve, Long 24 2 Tyls Tals 
HER Halve, Short 34 2 ryt lyk 
HPR Halt and Proceed 99 4 (Privileged) (Privileged) 
IC Insert Character 43 4 ry do(x,,b5) r Sq (x5) 
ISK Insert Storage Key 09 2 (Privileged) (Privileged) 
L Load 58 4 r,d,(x,,b,) 4 S9(x,) - 
LA Load Address 41 4 1 d5(x5,b5) Fy Sg(x5) 
Load Complement, Long 2 rats ryls 
Load Complement, Short 2 r Wo Ty 
Load Complement 2 roy 





ala 














(jU09) apoy dIuOWOUW Aq SUOI}INIYSU| 


Source Code Format 


Load Control Storage 
Load, Long 

Load, Long 

Load, Short 

Load, Short 

Load Half Word 
Load Multiple 

Load Negative, Long 
Load Negative, Short 
Load Negative 

Load Positive, Long 
Load Positive, Short 
Load Positive 


(Privileged) 
r,d(x,.b,) os 
ryla 

ry da(x,, 
Casts 
r,d,(x,,b,)*** 
F4yeFgdo(b)° 


b,)° 


rk 
a2 
"2 
ra 
M"2 
rat2 


=x 
Pd 
Po") 
= 
te 
ma 
aw 
oa 
= 
az 
== 
53> 
moe 
28 
cn 
Bw 
= 
> 
a 
< 


NNN NNN @ BN &BN & B&B 
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LPSW 
LR 


LTDR 
LTER 
LTR 


















Load Program Status Word 
Load 












Load and Test, Long 
Load and Test, Short 







Load and Test 
Multiply 
Multiply, Long 
Multiply, Long 
Multiply, Short 
Multiply, Short 
Multiply Half Word 
Multiple Decimal 
Multiply 
Move Characters 
Move !mmediate 
Move Numerics 
Move With Offset 





NO DANA AN PH FP FNHNN NA 













| (Privileged) 

"y"2 

"2 

Wages 

fails 

r4do(x,,b,) * 

do (x,,b,)** 

Fils 

rydolx,.b)" 

Mails 

1 do(x,,b,)*** 
(I,,b5) 


d,(i b,).d 


1°1° 2 2’ 





Fyhy 

d, (1b, ).d,(b,) 
d,(b,),i, 

d, (1b, ),d5(b,) 


d,(1,,b,).d,(1,,b5) 








(Privileged) 
r"2 
Ty"2 
Tata 
Mylo 
r,,8,(x.) * 


w2°2 


we 
r, 85 (x5) 


rylo 

Fy S(X5) ig 
Faiko 

ry Solxy 
Ss, (1, )So (Io) 


yrr* 


Tyo 
$4 (1), So 
Syriy 

84 (),s, 

oF (I, )Soll5) 
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Instructions by Mnemonic Code (cont) 










Mnemonic 








Move Zones 





OR Logical 
Pack 
Subtract 












Instruction Name 


Subtract Normalized, Long 


Subtract Normalized, Long 


Machine 
Code 


AND Logical 54 





NC AND Logical D4 
NI AND Logical Immediate 94 
NR AND Logical 14 
oO OR Logical 56 
oc OR Logical D6 
ol OR Logical Immediate 96 




















fo) 


NU Bh WN A HD APN AH A 





Source Code Format 














Explicit 
d, (Ib, ).d,(b,) 
rd, (x5,b,) m 
d,(i,b,),d,(b,) 
d,(b,).i, 
ral 
rdo(x,,b,)* 
d,(Ib,),d,(b,) 
d,(b,),i, 

rly 

q(l, b,),d,(1,,b,) 
rd, Po) * 


ue 
1, d5(x5,b,) 


(x 


Malo 









tmplicit 






S, {N),s, 
ry So(x5)" 
om (1),s, 

Syi5 
Mytg 


* 
ty So(x,) 


s, (I),85 


S42 


8, (1,},s,(1,) 


* 
ry Sq(X5) 


ee 
4 So (x5) 








ry 
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SE 
SER 
SH 
slo 
SL 
SLA 
SLDA 
SLDL 
SLL 
SLM 
SLR 
SP 
SPM 
SR 
SRA 
SRDA 
SRDL 





Subtract Normalized, Short 
Subtract Normalized, Short 
Subtract Half Word 

Start 1/O 

Subtract Logical 

Shift Left Single Algebraic 
Shift Left Double Algebraic 
Shift Left Double Logical 
Shift Left Single Logical 
Supervisor Load Multiple 
Subtract Logical 

Subtract Decimal 

Set Program Mask 

Subtract 

Shift Right Single Algebraic 
Shift Right Double Algebraic 
Shift Right Double Logical 


7B 
3B 
4B 
9C 
SF 
8B 
8F 
8D 
89 
B8 
1F 
FB 
04 
1B 
8A 
8E 
8c 


PPANNH AN F&F HK HP SF BARN LH 


rd,(x,,b,) sd 
tye 
Fd (x5,b5)"** 
(Privileged) 

F445 (x5.b5) : 
r,d,(b,) 
rd, (b,) 
r, d,(b,) 
r,d(b,) 
(Privileged) 
ryky 

d, (1, .0,).d,(I,.b,) 
"4 

Mato 

% d,(b5) 
r,d,(b,) 


r, .d,(b,) 


av 


* 
1 489(x,) 
Matto 

HEE 
1 4Sy(x,) 
(Privileged) 


* 
ry 89(x5) 


F185 
ry So 
F485 
ry Sp 
(Privileged) 
"42 
s, (I, so (l5) 
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Instructions by Mnemonic Code (cont) 





Source Code Format 





Mnemonic Instruction Name 
SRL Shift Right Single Logical 
SSFS SOFTSCOPE Forward Scan 
SSK Set System Key 

SSM Set System Mask | 

SSRS SOFTSCOPE Reverse Scan 
SSTM Supervisor Store Multiple 
ST Store 

STC Store Character 

STD Store Long 

STE Store Short 

STH Store Half Word 

STM Store Multiple 

STR Service Timer Register 

SU Subtract Unnormalized, Short 





Machine Byte 
88 4 r,d,(b,) 4S 
A2 4 (Privileged) (Privileged) 
08 2 (Privileged) (Privileged) 
80 4 (Privileged) (Privileged) 
A3 4 (Privileged) (Privileged) 
BO 4 (Privileged) (Privileged) 
=. * 
50 4 1, dolxz,b,) F4Sy(x5) 
4 
42 r,d5(x,,b,) r4Sy (x5) 
60 4 1, do(x,,b,) ae 14 Sglx,) ** 
70 4 1 dolx,.b,) * F489 (X5) i 
HEE HEE 
40 4 rdo(x,,b5) F Sq (xo) 
* 
90 4 Fy 1qd,(b,) FylaSo * 
03 2 (Privileged) (Privileged) 
* 
7F 4 rdo(x5.b,) r4Sy (XQ) * 
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SUR | Subtract Unnormalized, Short 3F | 2 | ryls | ryily | 
Supervisor Cail 2 
Subtract Unnormalized, Long 4 r,d,(x,,b,) ** rySQ(Xo) “ 
Subtract Unnormalized, Long 2 ryt ryiks 
Test Under Mask 4 d,(b,),i, Syin 
Translate 6 d, (Ib, ),d,(b,) s,(ll.s, 
Translate and Test 6 d,{l,b, ),d,{b,) s, (0.8, 
Test and Set 4 d,(b,) s, 
Unpack 6 d, (I, .b,).d,(1,,b,) s,(1,).sp(t,) 
Exclusive OR 4 rd, (x,,b)* ry Sp(x,)* 
Exclusive OR 6 d, (lb, )d,(b,) s,(N,s, 
Exclusive OR, Immediate 4 d,(b,),i, S4ri5 
Exclusive OR 2 ryls 
Zero and Add Decimal 6 d,(1).b,).d,(I,.b,) s,(1,),s,(1,) 






* — Operand 2 must be aligned on a full-word boundary. 


Operand 2 must be aligned on a double-word boundary. 
*** Operand 2 must be aligned on a half-word boundary. 


#* 
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2.1.2.3. Instructions by Instruction Name 


Add 

Add 

Add Decimal 
Add Half Word 
Add Half Word 
Add Immediate 
Add Immediate 


Add Logical 








Instruction Name 


(Native and 360/20 modes) 


(Native and 360/20 modes) 


(9200/9300 mode only) 


(9200/9300 mode only) 





Machine 
Code 
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Add Logical 

Add Normalized, Long 
Add Normalized, Long 
Add Normalized, Short 


Add Normalized, Short 


Add Unnormalized, Long 


Add Unnormalized, Long 
Add Unnormalized, Short 
Add Unnormalized, Short 
AND 


AND 
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Instructions by Instruction Name (cont) 






Machine 
Code 





Instruction Name 








AND 





AND (Native and 9200/9300 modes) 


Branch and Link 


Branch and Link (Native and 9200/9300 modes) 
Branch and Store (360/20 mode only) 

Branch and Store {360/20 mode only) 

Branch on Condition (Native and 360/20 modes) 


Branch on Condition 
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Branch on Count 


Branch on Count 


Branch on Index High 


Branch on Index Low or Equal 


Compare 

Compare 

Compare Decimal 
Compare Half Word 
Compare Logical 
Compare Logical 


Compare Logical 
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Instructions by Instruction Name (cont) 


Machine 


Instruction Name 
Code 


Compare Logical 


Compare, Long 
Compare, Long 
Compare, Short 
Compare, Short 
Convert to Binary 


Convert to Decimal 
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Divide 

Divide 

Divide Decimal 
Divide, Long 
Divide, Long 
Divide, Short 
Divide, Short 
Edit 

Edit and Mark 
Exclusive OR 


Exclusive OR 
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Instructions by Instruction Name (cont) 


Instruction Name 


Exclusive OR 


Exciusive OR 

Execute 

Halt and Proceed — Privileged 
Halve, Long 

Haive, Short 

Insert Character 

Insert Storage Key — Privileged 


Load 


















Machine 
Code 


D7 


44 


99 


24 


34 


43 


09 


18 
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Load Address 


Load 


Load and Test 
Load and Test, Long 
Load and Test, Short 


Load Complement 


Load Complement, Long 


Load Complement, Short 
Load Control Storage — Privileged 
Load Half Word 


Load, Long 
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Instructions by Instruction Name (cont) 










Machine 
Code 





Instruction Name 







Load, Long 






Load Multiple 






LNR @ 
LNDR @ 
LNER @ 
LPR © 
LPDR ‘Oo 
LPER @ 


LPSW 


Load Negative 







Load Negative, Long 






Load Negative, Short 


Load Positive 








Load Positive, Long 


Load Positive, Short 






Load PSW — Privileged 
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Load Register 
Load, Short 
Load, Short 
Move 

Move 

Move Numerics 
Move With Offset 
Move Zones 


Multiply 


Multiply 


Multiply Decimal 


(Native and 360/20 modes) 
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Multiply Half Word 





Multiply, Long 
Multiply, Long 
Multiply, Short 
Multiply, Short 
OR 
OR 


OR 


Instructions by Instruction Name (cont) 


instruction Name 























Machine 
Code 
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OR 

Pack 

Service Timer Register — Privileged 
Set Program Mask 


Set Storage Key — Privileged 


Set System Mask — Privileged 


Shift Left Double 
Shift Left Double Logical 
Shift Left Single 
Shift Left Single Logical 


Shift Right Double 


(Native and 9200/9300 modes) 
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Instructions by !nstruction Name (cont) 


Instruction Name 


Shift Right Double Logical 

Shift Right Single 

Shift Right Single Logical 

Softscope Forward Scan — Privileged 
Softscope Reverse Scan — Privileged 
Start 1/O — Privileged 

Store 

Store Character 


Store Half Word 








Machine 
Code 
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Store, Long 
Store Multiple 


Store, Short 


Subtract (Native and 360/20 modes) 


Subtract 

Subtract Decimal 

Subtract Half Word (Native and 360/20 modes) 
Subtract Half Word (9200/9300 mode only) 
Subtract Logical 

Subtract Logical 


Subtract Normalized, Long 
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Instructions by Instruction Name (cont) 












Machine 
Code 






instruction Name 






Subtract Normalized, Long 





Subtract Normalized, Short 
Subtract Normalized, Short 
Subtract Unnormalized, Long 
Subtract Unnormalized, Long 
Subtract Unnormalized, Short 
Subtract Unnormalized, Short 


Supervisor Call 
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Supervisor Load Multiple — Privileged 










Supervisor Store Multiple — Privileged 


Test and Set 







Test Under Mask 







Translate 


Translate and Test 







Unpack 







Zero and Add 
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{Instructions by Instruction Name (cont) 


NOTES: 


@ 
@ 


@ 


Indicates instructions that are added as features. 


Indicates instruction available in native mode and in 9200/9300 and 360/20 compatibility modes, unless 
indicated otherwise by notes. The absence of @ indicates instruction available in native mode only. 


Indicates instructions that execute in 9200/9300 compatibility mode only. 








= 
n 
Comal 
= 
= 
oO 
= 
°o 
a 
”n 
a 
<= 
= 
vn 
—_ 
Bean 
[= 
OQ 
a 
° 
= 
= 
f=) 
3 
oO 
_ 
Q 
° 
= 
Comal 
— 








€ “A0Y 


€028-dn 


AMWAWINNS JYVMLIOS/FNVMGNYH 


€/SO OVAINN AYYAdS 


c 


6p 





2.1.2.4. Instructions by Machine Code 


Machine Code | remenic | Instruction Name 


Service Timer Register — Privileged 
Set Program Mask 

Branch and Link 

Branch on Count 

Branch on Condition 

Set Storage Key — Privileged 

Insert Storage Key — Privileged 


Supervisor Call 





(Native and 360/20 modes) 
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Instructions by Machine Code (cont) 


oD 








BASR 2) 
ter © 
LNR ® 


LTR 


LCR @ 


NR 
CLR 


OR 





Branch and Store 
Load Positive 
Load Negative 
Load and Test 
Load Complement 
AND 

Compare Logica! 


OR 





(360/20 mode only) 
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Exclusive OR 
Load 
Compare 
Add 

Subtract 
Multiply 
Divide 


Add Logical 


Subtract Logical 


Load Positive, Long 


Load Negative, Long 








(Native and 360/20 modes) 


(Native and 360/20 modes) 
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Instructions by Machine Code (cont) 


Machine Code | Moamonic | Instruction Name 


22 LTDR ® Load And Test, Long 











Load Complement, Long 
Halve, Long 
Load, Long 
Compare, Long 
Add Normalized, Long 
Subtract Normalized, Long 


Multiply, Long 











(ju09) apoy aulysew Aq suol}dNJ}su| 


€ “AGY 
€028-dN 


AMWWAINS JYYMLdOS/IaYMGYVH 
€/S0 SVAINN AYdadS 





Divide, Long 


Add Unnormalized, Long 


Subtract Unnormalized, Long 
Load Positive, Short 

Load Negative, Short 

Load And Test, Short 

Load Complement, Short 
Halve, Short 

Load, Short 


Compare, Short 
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Instructions by Machine Code (cont) 





Instruction Name 


Add Normalized, Short 
Subtract Normalized, Short 
Multiply, Short 

Divide, Short 

Add Unnormalized, Short 
Subtract Unnormalized, Short 
Store Half Word 


Load Address 
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BCT 


Store Character 
Insert Character 
Execute 

Branch and Link 
Branch on Count 
Branch on Condition 
Load Half Word 
Compare Half Word 
Add Half Word 
Subtract Half Word 


Multiply Half Word 


(Native and 9200/9300 modes) 


(Native and 360/20 modes) 


(Native and 360/20 modes) 
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instructions by Machine Code (cont) 







Instruction Name 













Branch and Store 





(360/20 mode only) 











4E— Convert to Decimal 
4F Convert to Binary 
50 Store 

54 AND 

55 Compare Logical 
56 OR 







57 Exclusive OR 
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58 Load 

59 Compare 
5A Add 

5B Subtract 

5C Multiply 

5D Divide 


Add Logical 


Subtract Logical 
Store, Long 
Load, Long 


Compare, Long 
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instructions by Machine Code (cont) 


6A 


6B 


6C 


6D 


6E 


6F 


70 


78 





Add Normalized, Long 
Subtract Normalized, Long 
Multiply, Long 
Divide, Long 
Add Unnormalized, Long 
Subtract Unnormalized, Long 
Store, Short 


Load, Short 
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Compare, Short 









Add Normalized, Short 
Subtract Normalized, Short 


Multiply, Short 







Divide, Short 


Add Unnormalized, Short 







Subtract Unnormalized, Short 


Set System Mask — Privileged 






Load PSW — Privileged 







Diagnose — Privileged 






Branch on Index High 
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Instructions by Machine Code (cont) 


87 


88 


89 


8A 


8B 


8C 


8D 


BE 





Instruction Name 


Branch on Index Low or Equal 





BXLE @ 






Shift Right Single Logical 






Shift Left Single Logicat 






Shift Right Single 






Shift Left Single 






Shift Right Double Logical 






SLDL @ Shift Left Double Logical 






Shift Right Double 
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8F Shift Left Double 
90 Store Multiple 

91 Test Under Mask 
92 Move Immediate 


Test and Set 








AND 
Compare Logical 


OR 







Exclusive OR 







Load Multiple 


Halt and Proceed — Privileged 
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Instructions by Machine Code (cont) 


9A Al Add tmmediate 








Start 1/O — Privileged 

Softscope Forward Scan — Privileged 

Softscope Reverse Scan — Privileged 

Add Immediate (9200/9300 mode only) 
Add Half Word (9200/9300 mode only) 
Subtract Half Word (9200/9300 mode only) 


Supervisor Store Multiple — Privileged 
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Load Control Storage — Privileged 


Supervisor Load Multiple — Privileged 


Move Numerics 

Move 

Move Zones (Native and 360/20 modes) 
AND (Native and 9200/9300 modes) 
Compare Logical 

OR (Native and 9200/9300 modes) 
Exclusive OR 

Translate 


Translate and Test 
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Instructions by Machine Code (cont) 


DE ED ® 





Instruction Name 


Edit 

Edit and Mark 
Move With Offset 
Pack 

Unpack 

Zero and Add 
Compare Decimal 


Add Decimal 
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Subtract Decimal 


Multiply Decimal 


Divide Decimal 





NOTES: 


® 
@ 


Indicates instructions that are added as features. 
Indicates instruction available in native mode and in 9200/9300 and 360/20 compatibility 
modes, unless indicated otherwise by notes. The absence of @ indicates instruction avail- 


able in native mode only. 


Indicates instructions that execute in 9200/9300 compatibility mode only. 
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Extended Mnemonic Codes for Branch on Condition Instructions 


RR-Type Instructions RX-Type Instructions BC Equivalent 





Explicit 
Form 


15,r5 


Or, 
18,d5{x,b,) 
Od,(x,b,) 


Branch unconditionally 
No operation 
Branch unconditionally 


No operation 





Used After Comparison Instructions 





2,d,(x,b,) 
4,d,(xz,b5) 
8,do(x,,b,) 
13,d5(x,,b,) 
11,d5(x,b,) 
7d,(x,b,) 








Branch if high 
Branch if low 
Branch if equal 
Branch if not high 
Branch if not low 


Branch if not equal 
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Used After Test-Under-Mask Instructions 











1,d,(x,,b,) 
8d (x,.b,) 
4,4, (x,,b,) 


14,d5(x,.b,) 
7d,(x,,b,) 


11dolx, bo) 


Used After Arithmetic Instructions 


1,d,(x5.b,) 


8,d5(x,b,) 
4d,(x,b,) 
2,d5(x,,b,) 
14,d,{x,.b,) 
7,d5(x5b,) 
11,d5(x,b,) 
13,d(x,.b,) 


Branch if all ones 
Branch if all zeros 
Branch if mixed 
Branch if not all ones 
Branch if not all zeros 
Branch if not mixed 


Branch if overflow 
Branch if zero 

Branch if minus 
Branch if positive 
Branch if not overflow 
Branch if not zero 
Branch if not minus 


Branch if not positive 
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Condition Code Settings 


Fixed-Point and Decimal Instructions 






















































Add (A, AH, Al, AR, AP) Overflow 
Compare (C, CH, CR, CP) No cc 
Load complement (LCR) Overflow 
Load negative (LNR) No cc 
Load positive (LPR) Overflow 
Load and test register (LTR) No cc 
Subtract (S, SH, SR, SP) Overflow 
Shift left (SLA,SLDA) Overflow 
Shift right (SRA,SRDA) No cc 





Zero and add (ZAP) Overflow 
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Floating-Point Instructions 


Add norm, long (AD, ADR) and short (AE, AER) 
Add unnorm, long (AW, AWR) and short (AU, AUR) 
Compare, long (CD, CDR) and short (CE, CER) 
Load complement, long and short (LCDR, LCER) 
Load negative, long and short (LNDR, LNER) 

Load positive, long and short (LPDR, LPER) 

Load and test, long and short (LTDR, LTER) 

Sub norm, long (SD, SDR) and short (SE, SER) 

Sub unnorm, long (SW, SWR) and short (SU, SUR) 


Add logical (AL, ALR) 





Compare logical (CL, CLC, CLI, CLR) 


*Carry is out of the most significant bit position. 
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Condition Code Settings (cont) 


Condition Codes 


g “ney 
e0z8-dNl 


Edit (ED) 
Edit and mark (EDMK) 


0, and plus >o 
sign not detected 


AMVWANS JYVMLd0S/3dVMCeVH 
€/SO SVAINN AYY3dS 


AND (N, NC, NI, NR) #0 No cc 
OR (0, OC, Ol, OR) #0 No cc 
Subtract logical (SL, SLR) #0,no 
carry 

ch 

al Test under mask (TM) =mixed 

o Oo 

wo 


Translate and test (TRT) before last #0 
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Exclusive OR (X, XC, XI, XR) 


Status Switching Instructions 


Load control storage (LCS) 


Load program status word (LPSW) 


Set program mask (SPM) 


Supervisor call (SVC) 


Test and set (TS) 


=incomplete =compiete =complete data 

data transfer data transfer transfer hash 
total error 

Set=bit 

positions 34 

and 35 of op1 


Set=bit 
positions 2 
and 3 of op1 


Set=bit 
positions 34 
and 35 of 
SVC new PSW 
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Condition Code Settings (cont) 











ee 


Diagnostic Instructions 






Diagnose (DIAG) No cc No cc No cc 












SYNC 
detected 


SYN not 
detected 






Soft scope forward scan (SSFS) No cc No cc 




































Soft scope reverse scan (SSRS) 


O=SYNC 1=SYNC 2=SYNC 3=SYNC 
detected not detected detected not detected 
1st buffer Ist buffer subsequent subsequent 





iteration iteration iteration iteration 
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Service timer register (STR) 





interval Timer Instruction 


O=ITR 1=timer 2=interrupt 3=timer 
contents (ITR] interrupt point not interrupt 
pending) request reached, ITR request reset 

pending, contains 

ITC contains residue count 

overrun count] of previously 

in twos loaded vaiue 

complement 

(overrides 0) 
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4 Edit instruction Settings 
=o 
do 
bs) 
o 
w 
, Resulting Resulting [ 5 Resulting Resulting 
Mask {Operand 1) EBCDIC/ASCII S Switch | ow {Operand 2} (Operand 1) S Switch Mark (Operand 1} E@cDIC/ASCII S Switch | Data (Operand 2) (Operand 1) S Switch 
Character Status Character Character Status Character 
Character Status Character Status 
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bl 





Fill character 


Any 
k a 





Not examined 





Remains same 








Significance 


























Message Any except 








Not examined 








Message 



























Nonzero 





Filt 
character 


Digit 












































start byte a aa | 
On Zero Digit On* 

—_ 
Off Nonzero Digit “te On* 

Off | Zero ze Fill lgge | 

bss | _ | yStarscter Ua. _| 











separator byte 













Not examined 








— character 20, 21 character 
Digit select 20 Nonzero | Digit On* 22 fe + + = 
byte — otf Not examined Fil off? 
On Zero Oigit Qn* character 
i + ae — 
Off Nonzero Digit Field 22 On Not examined Fill Off 


character 


Fill 
character 











*Sign detection (examined simultaneously with operand 2 digit) affects the S switch as follows: 


A plus or minus sign detected as most significant digit causes data exception. 
A plus sign detected as a least significant digit causes S switch to be turned off. 


A minus sign has no effect on the S switch. 
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Assembler Operators 


A*/B is equivalent to at2, 

Covered quotient; A//B is equivalent to 

{A + B — 1)/B. 

A/B means arithmetic quotient of A and B. 
A*B means arithmetic product of A and B. 


A-—B means arithmetic difference of A and B. 


A+B means arithmetic sum of A and B. 


A=B has value 1 if true; 
has vatue 0 if false. 
A>B has value 1 if true; 
has value 0 if false. 
A<B has value 1 if true; 
has value 0 if false. 








NOTE: 


The hierarchy numbers mean that operations with the higher numbers are 
performed first. Operations are performed from left to right. 


siojyesadg Jajquiassy “9°1"Z 
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Assembler CNOP Alignment 


Double Word 
Half Word Half Word Half Word Half Word 











wawusi|y dOND Je|quessy “/°1°Z 


2.2. DATA 


Data Formats 


2.2.1. 





a7314 Ya8WNN 





GHOM 318Nn0d 





LIS NOIS =S. 


1314 Y3sWNN 





| : 


QHyOM 11N4 





Q13!4 YasWNN 


QHYOM J1VH 


S19QuUINN JUlOg-Ppaxi4 





2-77 
Update B 


SPERRY UNIVAC 0S/3 
HARDWARE/SOFTWARE SUMMARY 


UP-8203 
Rev. 3 








Floating-Point Numbers 
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FULL WORD (SHORT FORMAT) 


CHARACTER- MANTISSA 


ISTIC (fraction) 
(exponent) 6 hexadecimal digits 


(ju09) s}eWO4 ejeg 
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DOUBLE WORD (LONG FORMAT) 
CHARACTER- MANTISSA 
ISTIC (fraction) 
1 (exponent) 71 8 14 hexadecimal digits 

SP) *S=SIGNBIT 

eel 

Bo 

o 
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Decimal Numbers 


UNPACKED NUMBERS 
(HIGH ORDER) . (LOW ORDER) 
DIGIT DIGIT . DIGIT 
See 
BYTE 1 BYTE 2 BYTEn 
PACKED NUMBERS 
(HIGH ORDER) (LOW ORDER) 


DIGIT 


BYTEn 


(jU09) syewoy ejeg 
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Logical Information 
FIXED-LENGTH DATA 


DATA 


BYTE 1 


FULL WORD 
(HIGH ORDER) 


(LOW ORDER) 

















BYTE 1 BYTE 2 
VARIABLE-LENGTH DATA 
(HIGH ORDER) 
DATA DATA 
i) 7| 8 15 
BYTE 1 BYTE 2 








BYTE 3 BYTE 4 
(LOW ORDER) 
DATA DATA 
2040 2047 
Seo 
BYTE 256 
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Data Boundary Alignments 


BYTE 


10 
MSB* 


HALF WORD 


MSB 


FULL WORD 


DOUBLE WORD 


MSB 


LsBt* 


LSB 


2 BYTES 


*MSB = MOST SIGNIFICANT BIT 
**LSB = LEAST SIGNIFICANT BIT 





4 BYTES 


LSB 


8 BYTES 


Sjuawmusijy Arepunog eeq “2°72 
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Data Boundary Alignments (cont) 


To align data on double-word, full-word, and half-word main storage boundaries, use the following source code 
statement formats: 


LABEL AOPERATIONA OPERAND COMMENTS 
10 6 


ceo a bere tii i | DOUBLE WORD to titi 
age ES gee gee ey (FULL) WORD 2. 
poe boia sr tei | HALE WORD) 
ape gp pe a pe ps pI ol IB ip gt gt ie Mg ig ote 1 





























To align data or instructions on double-word, full-word, or half-word main storage boundaries, use the following 
directive formats: 











OPERAND COMMENTS 



















4 3, BYTE. LOAF EIS E:T, FROM, FIV Lb Wop BOUNDARY, 1 | 

21 yt. 112, GY. OFFSET, FIROM, FliulLti-wWieRD, Bow NONRY, 61111 it 
Di 5:8. AG GY: TE, OFF ISLET, FIRM, IOV BLE WORD; BOUNIDARY: |: 15) 
21518 1 12, OV TIE: OF FSET, FROM: DiO.V. GLE i WORD) BovNIPARN bia is 
4 4, BV TIE FFIS.ET, FiROM, DOUBLE WORD OV NID AR Y, |) 1 
65:3... 16 BYTE. OFFSET, FIROM, 010.U.B.L,E/-WORD| sBOUNIDARM | 1.45 | 




















(ju09) syuawusljy Asepunog ejeq 


Se Data and Storage Definition Statement Conventions Ro 
22 ho 
= r 


Fixed Point 


duplication factor in decimal 

definition type constant* 

explicit length factor in decimal 

the constant specification for data 

the constant specification for an address 


suoljuaauo) 
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Floating Point 
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[d] (L] [Stn] ‘clEtn] = scale modifier 
sx the constant specification with 
S co optional exponent 
Dw 
co 


*See assembler DEFINE CONSTANT (DC) and DEFINE STORAGE (DS) types. 
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Data and Storage Definition Statement Conventions (cont) 


Type 
Code 


Constant or 


Storage Type 





Character 
Hexadecimal 
Binary 

Packed decimal 
Zoned decimal 


Half word, 
fixed point 








Alignment 


None 


None 


None 


None 


None 


Half word 


Source Code 


Specification 


Characters 


Hexadecimal 
digits 


' Binary 


digits 


Decimal 
digits 
Decimal 


digits 


Decimal 
digits 


c" 


Storage 
Format 


Character 
Hexadecimal 
Binary 
Packed 
decimal 


Character 


Fixed-point 
binary 


Truncation 
or Padding 





Right 


Left 


Left 


Left 


Left 


Left 


Length in Bytes 


Variable 


Variable 


Variable 


Variable 


Variable 


256 (DC) 
65,535 (DS) 


256 (DC) 
65,535 (DS) 
256 


16 


16 
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Full word, 
fixed point 


Half-word 
address 


Full-word 
address 


Base and 
displacement 


External 
address 


Full word, 


floating point 


Double word, 
floating point 


Futl word 


Half word 


Full word 


Half word 


Full word 


Full word 


Double word 


Decimal 
digits 


Expression 


Expression 


One or two 
expressions 


Relocatable 
symbol 


Decimal 
digits 


Decimal 
digits 





y) 


AC) 


St) 


vi) 


Fixed-point 
binary 


Binary 
Binary 

Base and 
displacement 
Binary 
Floating- 
point binary 
normalized 
Floating- 


point binary 
normalized 


Left 


Left 


Left 


None 


Left 


Right 


Right 
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Basic Assembler Directives 


[symbol] OP 4,0P5,0P 3,0P 4 Initiates 1/O operations 


CNOP Adjusts the location counter to 
a half-word, full-word, or double- 
- ie 


word main storage boundary 
a 7 
{symbol] CSECT unused 

















Defines a control section that is 
amain storage area common to two 
or more separately assembled routines 





Source module, identified by the 
operand field symbol, is taken from 
a library and included in the source 
program being assembled. 






indicates to the assembler the initiation 
or continuation of a control section 












Te? 


SAAI}IaIIG Jajquiassy o1Seg 





as 
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[symbol] 


[symbol] 





unused 


unused 


symbol 
{,symbol,...,symbol] 


Informs the assembler that the specified 
registers are not available for 
base register assignment 


Defines a data storage area permitting 
One or more programs to use indirect 
symbolic addressing for the same record 


Advances the printer form to the 
next page for continued listing 


indicates the end of a source 
module or a macro definition 
being assembied 


Declares the symbols defined within 
the module to which reference is 
made by other modules 
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Basic Assembler Directives (cont) 


Defines symbols (primarily length 
and value of a symbol) 




















symbol [,symbol...., 
symbol} 


unused Specifies symbols referred to in the 
module being assembled but defined 


in some other module 













[beginning column] 
Lending column] 
[continuation column] 


Specifies new values for the 
beginning, ending, and continuation 
coding columns 








Specifies the columns of the source 
statement that contain the field 
used for checking the sequence of 
statements 






leftmost column 
ightmost column 
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{symbol] 


mnemonic 
operation 
code 


[symbo}] 


Generates all literals previously defined 
into a data pool within the source 
program 


Tells assembler not to accept the 
mnemonic operation code specified in 
the labei field 


Sets or resets the location counter toa 
specified value 
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PRINT 








Enables the programmer to 
control the contents of the 
assembly listing 
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Basic Assembler Directives (cont) 


unused 


[symbot]} 


unused 


Produces a record at assembly 
time and is used to produce 
job control card images to 
precede or follow the object 
module 


Reproduces a record in its 
entirety (columns 1 through 
80) at assembly time; the 
record precedes or follows 


the object module. 


Advances the paper in the 
printer a specified number 
of lines 


Defines the name of the 
first control section, the 
program name, and the initial 
value of the location counter 
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AMVWWNS JYYMLIOS/JUVMddyH 
€/S0 QVAINN AYH3dS 











Provides data for the heading 
which appears at the top of 
each page of the assembier 
listing and advances the 
printer form to a new page 













Informs the assembler that a 
specified register is available 
for base register assignment 

and that it will contain a specific 
value at execution time 










c = a character string r= a register 


a= an absolute or relocatable expression 
e = a relocatable expression 


hm 
| 

ite) 

Ls) 


i = an unsigned decimal integer 


c 

am] 
a 
= 
om 
ao 
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Conditional Assembler Statements 


SETA expression 





Used to limit the number of AGO, AIF, GOTO, AGOB, 
AIFB, and GO statements that may be processed by 


the assembler within a macro definition or 
source program 








(b).s, 





unused 








Unconditionally alters the sequence of source statement 


processing 





Conditionally alters the sequence of source stateme 
processing 


at 


Facilitates branching to a point in a program when a 


statement is unavailable to define the branch destin 


Defines the start of a range of code to be generated 
repetitively and specifies the number of times it is 
to be generated 


ation 





Signals the end of range of a DO statement 





| 





CEE 
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Conditional Assembler Statements (cont) 


unused 


Declares general-purpose, arithmetic, Boolean, or 
character global set symbols, respectively 





Declares general-purpose, arithmetic, Boolean, or 
character local set symbois, respectively 





fia ] — 


Indicates to the assembler that the processing of a 
macro definition should be terminated before ending 
normally with a MEND statement 





= 


unused 





Generates error message or comments on assembly 
listing 


Generates error message or comments on assembly 
listing 











(jU09) S}UaWIa}e}S Ja;quiassy |eUOI}IPUOD 













Assigns arithmetic or character-string value to variable 
symbol declared by LCL or GBL statement 


€ nay 
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Assigns arithmetic value to variable symbol declared 
by LCLA or GBLA statement 





Assigns binary value of 0 or 1 to variable symbol 
declared by LCLB or GBLB statement 


Assigns character value to variable symbol declared 
by LCLC or GBLC statement 











LEGEND: 


€/SO OWAINN AduadS 


.S = a sequence symbol 

‘$4 = a sequence symbol 

“Sp = a Sequence symbol defined in a following source code statement 
S = a severity code 

Sy SgreS, = set symbol names 


a=a valid SETA term or arithmetic combination of valid SETA terms 

b =a valid logical expression, a 0, or a 1, which must be enclosed in parentheses 
(b) = a SETB logical expression enclosed in parentheses 

c=a valid SETC operand 

‘e' = a character expression 


AMVWWAS JYVMLIOS/SYYMCuvH 





2 if aa = a valid SETA expression or a valid SET expression written in a macro definition &S = set symbol declared by the appropriate local or global set symbol 
wa ae = a valid arithmetic expression ‘ fie, LCL, GBL, LCLA, GBLA, etc) 
eo ce = a valid character expression Seer avoy = an optional variable symbo! 2 ; 
‘ma’ = a message = indicates that the message that follows is informational and not an error 
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Macro Definition Statements (Proc Format) 


Proc Construction 


pe 
jon [&symbol] | proc [&pos,n] L&key, =,...&key Signals start of procedure definition 


= fe abi sg cipacerpirhe bi 
BODY T mnemonic-code operands 
! . . 
mnemonic-code operands 


iis ee ee ee ee i a omen page 
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Macro Definition Statements (Macro Format) 


€ “AGY 
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Macro Construction 


HEADING 


symbol 
&symbol 
symbol 



















(yew04 
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[&pos, 1 &tpos, ] L&key, =, key =] Names the procedure called 






mnemonic-code 










mnemonic-code 


AMVWIANS JavMis0S/3SYVMCYVH 
€/SO0 SWAINN AU4adS 








Indicates end of procedure definition 
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2.3.5. Macro Call Instruction Format 

















q 
¢ 
Si, 
Fe) 
eI § 
a ¢ 
fe) = 
<a} & 
I 
E. 
2 
s 
2 8 
7] oo} — 
=. aa Ss 
— 2 
& E 
2 a 
S i@ 
= 
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Job Control Statements 


RESET }] Introduces load module alterations at 


€ “A9y 
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I z 

//[symbot] ALTER [phase-name] [,address] [,change] [ ORG Seucasiondmns 

//{symbol] ALTJCS [file-label-id} | , { vol-ser-no Lrpw] FREE {, LUN=nnn]) Specifies an alternate library file (one 
RES ONLY other than $Y$JCS) to be searched 
RUN OFF for jprocs 


AUVWWNS JUVMLIOS/IYYMaavH 
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GEN=nn Causes a file to be cataloged 
MEM 


//[symbol] CAT Ifdname[,catpw] [,SCR] [{ 


€ 


//[symbol] CC {command Allows OS/3 system console and 
‘command and parameters’ workstation commands to be issued 
from control stream 


g alepdy 
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Job Control Statements (cont) 


//[symbol] CR Allows input from card reader to be 


inserted in control stream 


// DATA FILEID=file-identifier[,RETAIN] [,}GNORE] Loads card data to a spool file 
// DATA STEP=nnn Allows you to replace embedded data 
sets for one run of a job 









FIXBLK Allows changes to certain DTF 
FIXUNB keywords at run time 
RCF 
[symbol] DD { CFM \ ee 
RCFMn 
VARBLK 
VARUNB 


kessalkessn 
@ 
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*ACCESS= 


/REWIND= 


“Hl 


EXC 
EXCR 
SRDO 
SRD 
SADD 


NORWD 
UN See 
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Job Control Statements (cont) 


Label AOperationAOperand 


LOPRW=NORWD] [ curw- { NORE | 






RWD 






i! { ves 
,FILABL= < NSTD > | [, TPMARK=NO] [Recv- } t] 
STD FCE 










[wscor} X94] [vane $204] [ mon-{ Seal] torrser=n 


II{symbol] DECAT |fdname[,catpw] [,SCRI [{ GEN i] 








Causes a file to be removed from the 


ROL catalog 













Supplies the destination identification 


//{symbol] DST dest-1 [,dest-2,...,dest-16] Ata teraote device ai oa olmak 
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addr 
ALT 
IGNORE 
OPT 


ann[(n)] 
//(symbol] DVC ¢ RES 
RUN \ 
oO 
REQ[(n)] 
REAL 


//[symbot] DVC PROG [,program-name] [,label] [,HOST=host-id] 


//{symbol] EQU jun-1,type-1 [,lun-2,type-2,...,lun-n,type-n] 


library-name 


// [symbol] EXEC program-name |, { $Y$RUN [,{4] switch-priority] 
[,ABNORM=labe!] 


Requests assignment of peripheral 
devices to a job 


Used in place of // DVC when the device 
assignment set is for a program-to-program 
type file 


Equates logical unit numbers to specific 
code for device type 


Provides the name of the load module to 
be executed 
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Job Control Statements (cont) 


Obtains disk space; provides 
information needed to create new files 
a or extend existing files stored on disk 
//{symbol] EXT ' 





addr 
Tecec:hh 





[ic {ot ai] ) 1] [ i (bj Laj)) ] a) [,OLD] 
//[symbol] EXT SQ,C,0,BLK, (bi,ai) Obtains diskette space; provides 
information needed to create new files 
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//{symbol] FIN 


//[symbol] FREE Ifdname-1[(DEV)] ,...,!fdname-n[(DEV)] 


//{symbol] GBL set-id-1 [=init-1] [,set-id-2 [=init-2] ,...,set-id-n [=init-n] ] 


/{{symbol] GO destination 


//{symbol] IF (a op b) destination 


//{symbol] JNOTE comment-line Cdustiviaticnd.as destinedonad © 





Terminates card reader operation 


Releases peripheral devices assigned to 
job and not required in later job steps 


Assigns global status to a set symbol 


Causes an unconditional branch, in a 
foward direction, to another job control 
statement 


Causes a conditional branch, in a 
forward direction, to another job control 
statement 


Used to communicate with the system 
console operator, specific workstations 
identified by user-id, or the originating 
workstation 
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Job Control Statements (cont) 


P : Indicates the beginning of control 
; ; K: - : 
//{symbol} JOB jobname] , {s Emin] [,max] [. = $s }] [. { oan time ] infornetian tor sieb 





Lprint-option-list] 


Lacct-noj [,nXm]] , NO me 


//symboi JSET value Assigns local status to a set symbol 


//[symbol} LBL { file-identifier \ eee M] Supplies label information for files on disk 





‘file-identifier’ VCHECK and tape volumes for use by data 
management 
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//{symbol] LBL 





[expiration-date] [ ,creation-date] 


{teense amb tI [.{2enratoncunter [{orstegmenoe \] 


| 
| 


0 Supplies file catalog information for 
[(rpw/wpew)) 


[qualifier/] Jevel-id-1 [,level-id-2...[,level-id-n] ] ie files on-didk and-tape volumes 


[vtn 
‘[qualifier/} level-id-1 (Joatia2..LJowlst} fn | [irpw/wpw)]’ 
nn 
file-serial-number 
‘) VCHECK 


\] {,expiration-date] [,creation-date] 


eae ain aa \ ae \] 
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Job Control Statements (cont) 












[mae 





[,NUMBCHAR=n] 





REPORT 


V 


C’char-string-n’ 
") X’hex-string-n’ 


(TYPE= 


i 


i] 


48-BUS 


48-SCI 
63-STD 
OWNLC1 


OWNLC2 





0770 
0776 
0778 


[om 





C'c’ 
X‘aa’ 





//{symbol] LCB |) C’char-string-1' 
X‘hex-string-1’ 

C'char-string-2’ 

" ( X‘hex-string-2' 


{,CARTNAME=symbol] |, NAME= 


C'e’ 
[ conn D= al 


i 





Allows overriding of SYSGEN load code 
buffer parameters. Note that only 
underlined letters on these operands are 
required; however, the entire word may be 
specified. 
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filename 


// [symbol] Lo} . 
*filename 


//[symbot} MTC |fdname, 


//{symbol] NOP [QUERY] 


C’abababab’ 
C’bbbb’ 
X'VVYYYYYY" 


X'XXYYXXYYXXVY XXVY" 


[4 





ACCEPT 


EXTEND 
INIT 
RELOD 
PREP 


/MISMCHAR= 


Cc’ 
X‘aa’ 








Links file information in control stream 
with data management file definition 


Positions tape volumes before or after 
the execution of a job step 


Inserts labels to be used as targets of 
branch or SKIP statements 
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Job Control Statements (cont) 


can Son bo 


//[symboi] OPR conseneline D> [,destination-1,...,destination-n] ® 


//{symbol] OPTION Py Ph, 





ABRDUMP,ACN=account-number BOF ,BUF=nXm,DOF, 
DUMP,EOD=xx,GABRDUMP,GDUMP,GJODUMP,GO,GSYSDUMP, 


HDR= { MOR} HOLD JOBDUMP,LINK, 


logical-unit-number 
LOG= ORIGINATOR 
CENTRAL 


MASTER =destination(E XEC) .MA X=maximum-main-storage-size, 
MERGE=NO,MIN=minimum-main-storage-size,M XT =maximum-time, 


MAST ER=destination, 


RES 
NOSCHED,NOSCHED: (tem 4 RUN Lie por : 
vsn 


NSCAN,NSRCH,NSUB,NULL,OFT=+n,OPL=option-tist, 











Displays messages at the system console, 
the master workstation, or individual 
workstations identified by user-id 


Allows user to specify certain optional 
software features and operating 
environment 
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ORIGINATOR 
ORIGINATOR=destination,OUT= | centRAL 


{host-id:] user-id J + 


















ACT 
LOG 
PRI=switch-priority, PRTF NOACT { ,QUERY,REPEAT,SAVE, 
NOLOG 
NONE 
BOTH 
RES 
SAVE: | alt-filename|,{ RUN} {| [,write-password] } SCAN, 
vsn 
SEVERE,SIG,SUB,SYSDUMP,TEST ,TRACE,TSK=number-of-tasks, 
UNDEFINED UNEQUAL ,XUF 


//{symbol PARAM operand-1 [,...,operand-n] Used to submit information to a 
program during its execution 


Displays messages at the system console, 
the master workstation, or other 
workstations identified by user-id, and 
halts the job until the appropriate 
response is made 









//[symbol] PAUSE Semen ne, [,destination-1 jauflestination-nf@ 
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Job Control Statements (cont) 


is oo Bod 


//{symbol] QGBL set-id-1[=init-1] [,set-id-2[=init-2] ,...,set-id-n [=init-n] ] 


Allows you to change the value of global 
set symbols at run time from the 
workstation 


Appends a qualifier to subsequent file 


//{symbol] QUAL [qualifier] identifiers in the job 


Permanently changes (renames) the label 
of a disk file 


new-label 


/{[symbol] REN tfdname, hse 


\ LNTERM] 


Routes spooled output (print or 
punch) to DDP sites and auxiliary 
workstation printers 


//[symbol] ROUTE destination-1 [,...,destination-8} 


//[symbol] RST filename,checkpoint-id, number Restarts a program from a checkpoint 


[iobname|(rename)] Lpri] 





[,key-1=val-1,...,key-n=val-n 1] 
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Initiates the reading of a job control 
stream that requires the use of an 

input device (i.e., card reader, diskette, 
or spool file) 


(new-name) 


// [symbol] ig (fee eai 















‘alt-filename + {PRE 
alt-filename, {RES HIGH 
RUN 
vsn 
alt-filename, (RES },read-password 
RUN 
vsn 










[key-1=val-1,...,.key-n=val-n] 










initiates the reading of a job control 
stream that does not reside in a card 
reader, diskette, or spool file and that 
does not contain a // CR statement 


//{symbol] RV jobname[(new-name)] :alt-filename 
alt-filename, (RES 
RUN 
vsn 
alt-filename, {RES } ,read-password 
RUN 


ivsn 








, {PRE [,key-1=val-1,...,key-n=val-n] 
HIGH 
NOR 
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DATE [,yyddd] 
lfdname [ ‘ PRE [,aaaa] ] 


//[symbol] SET DATE,yy/mm/ddI,yyddd] [,yyddd] 


//{symbol] SET UPSI,switch-setting 


/{{symbol] SET COMREG,char-string 


//{symbol] SFT {module-1 [,...,module-n]|,DLOAD= (ca F I 


gar | [calls], [ 


//[symbol} SKIP target-label [,mask] 


expansion-limit 
MAX 


) 


expansion-limit 
MAX 


I) 


Scratches unwanted files 


Sets or modifies date field, user program 
switch indicator, or communications 
region in the job preamble 


Identifies shared-code data management 
modules required by user job, overrides 
SYSGEN limits for dynamic expansion 

of the user job region, and allows dynamic 
expansion of the user job region for 
externally referenced program modules 


Identifies the target control statement of a 
branch control statement 
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Job Control Statements (cont) 


Controls the spooling environment 













HOLD 


RETAIN : 
[symbol] SPL] 4 DUMP axel oe t] [4 as ig t] 


[4 


TAPE 
LNOCMP] LRETAIN] (,HOLD] [SECURE] 





go” | [forms], 


BOHOE ‘] [\NOTSTL] Lbrk-pge] [,NOUPD] 









/1[symbol] UID user-id-1 


user-id-255 Allows you to specify a workstation by 
(addr-1) (addr-255) user-id, or the system master workstation 
user-id-1 (addr-1) J | «+++ | user-id-255 (addr-255) } by specifying $Y$MAS 





//[symbol] USE DP, diatog-name[printer-lfd] [,new-audit-lfd] [,old-audit-lfd] Used as part of a workstation device 


assignment set; calls the dialog processor 
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//[symbol] USE LIB,moduie-name 








Used in the device assignment set for 

a source library; allows a user program 
(under consolidated data management) 

to either sequentially read or write (create) 
a source module 








Used as part of a workstation device 
assignment set; calls menu services 





/{{symbol] USE MENUT, format-file-LFD/ YSEMT)] Linitial-menu) [, {nnn 
4 format-file- LFD 


format il fe 





oes =alias-1 [,...,.menu-format-1 2=alias-1 21] 
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[format-file-LFD-1] /[,format-file-LFD-2] 


//{symbot] USE SFS . | format-file-LFD Linitial-screen] 


//[symbol] VFB [.EORMNAME=symbo!] 
faa fence 






OWNVF1 


[pensirv={ 8 t] 


9300 


(LENGTH=LINES] 


LOVF=(line-1,...,line-n)] [,OVF2=(line-1,...,line-n)] 
[,CD1=(line1,...,line-n},...[,CD15=(line-1,...,line-n)] ] 





Used as part of a workstation device 
assignment set; calls screen format 
services 




















Overrides system vertical format buffer 
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Job Controt Statements (cont) 


Supplies volume serial numbers of data 


N (NS) and program volumes to be accessed 
Mcc volsn-1 (NOV) by the job 
(PREP) 
















//[symbol] VOL 





| Sins) (NS) 
volsn-1 (NOV) volsn-2 (NOV) 


(PREP) (PREP) 














SCRATCH 





SCRATCH 
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(NS) 
(NOV) 
(PREP) 
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volsn-2 


volsn-3 


SCRATCH 


End of data 
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| End of control stream | 
NOTES: 
= f 1. If comment includes embedded blanks, it must be enclosed by apostrophes. 
ee 2. Parameters specified in Py through P,, may be specified in any order, except the REPEAT 
os parameter should not be used when LINK is used with GO. 
3. Where destination = [host=id:] user-id 
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Characters Used to Specify Mode Setting on VOL Statement 


Used with UNISERVO 12/16 and 10/14 Magnetic Tape Volumes 
eed ed 


7-track 
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*Also applies to the UNISERVO 20 Magnetic Tape Subsystem 


NOTE: 


Only V1-C mode setting may be used on the 90/25. 
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Standard Logical Unit Number Assignments 


Device Type ee ‘ f ; 
pics we = core 


08020000 


Ve 


£ “Ady 
€028-dN 


Reader of 0920/0930 paper tape subsystem 






s]}UaWUsISSY 





nh 
nw” 
cal 
= 
02020000 i Punch of 0920/0930 paper tape subsystem > 
x= = 
= a 
Z 08010000 2703 optical document reader > 
um va 
CB 04080000 9200/9300 printer 3 
aS 08080000 9200/9300 card reader — 
4 02080000 9200/9300 card punch S 
mo FFFFFFFF Spare = 
2a 
zo | = 
= Reserve! 3 
< > 
04F80000 20, 21 Any printer, no features specified = 
Ets 04400000 22, 23 0773/0778** printer, no optional features 
al 04100000 24, 25 0776 printer, no optional features 
aN 04200000 26, 27 0768 printer, no optional features 
ba 04800000* | 28, 29 0770 printer, no optional features 
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O8F80000 
08200000 
08800000 
08400000 


Any card reader subsystem, no features specified 
0717/0719** card reader, no features specified 
0716 card reader, no features specified 

Reserved 
Reserved 





































02F80000 
02200000 
02400000 


Any card punch subystem, no features specified 
0605 card punch, no features specified 

0604 card punch, no features specified 
Reserved 

Spare 









FFFFFFFF 








20FFOO00 





Any disk 





20100000 8416 disk subsystem 
















20020000 
20020004 


8418 MODI disk subsystem (iow density) 
8418 MODII disk subsystem (high density} 






*Device type code changed to 04100000 during supervisor initialization if 0776 printer used in place of OT79: 


**Configured with the 90/25 System 
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Standard Logical Unit Number Assignments (cont) 


Device Type Logical j 


20200000 70-74 
20200004 75-79 


20400000 80-85 


20800000 86-89 
10FFOOOO 90-99 
10FFOOOA 100-102 
10FFOOO06 103-105 
10FFOOO0S 106-109 


10C8000A 110-112 





8430 disk subsystem 
8433 disk subsystem 


8414 disk subsystem 

8411 disk subsystem 

Any tape, no features specified 
Any tape, 9-track phase encoded 
Any tape, 9-track NRZI 

Any tape, 7-track NRZI 


Slow tape, 9-track phase encoded 











> 
“n 
2. 
ba] 
s 
3 
iJ 
= 
- 
nn 
— 
e 
[=] 
—! 
- 
— 


wn” 
~~ 
[YJ 
= 
Qa. 
i) 
= 
Qa. 
a 
i=} 
ee, 
o 
se 
[J 
—] 
= 
= 
i= 
=} 
i— a 
oO 
~ 
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10C80006 113-115 Slow tape, 9-track NRZI 
10C80005 116-119 Slow tape, 7-track NRZI 
1034000A 120-122 Fast tape, 9-track phase encoded 
10340006 123-125 Fast tape, 9-track NRZi 
10340005 126, 127 Fast tape, 7-track NRZI 

128, 129 Reserved 
40FFOO0O 130-133 Any diskette 
40800000 134, 135 8413 diskette 
400F0001 138, 139 Any diskette, 128 byte 


400F0002 140, 141 Any diskette, 256 byte 


*Device type code changed to 04100000 during supervisor initialization if 0776 printer used in place of 0770. 


**Configured with the 90/25 System 
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Standard Logical Unit Number Assignments (cont) 


Device Type Logical 
Code Unit No. 








400F0004 142, 143 
400F0008 144, 145 
FFFFFFFF 146, 147 
40FF0020 148, 149 
40FFO100 150, 151 
40FFO040 152, 153 
154-159 
2008C004 160 
20088000 161 
2008C004 162 
163-179 
20400004 180-185 
186-199 





Device Type and Features 


Any diskette, 512 byte 

Any diskette, 1024 byte 
Spare 

Double-density diskette 
Any diskette, autoload 

Any diskette, double-sided 
Reserved 

8415 disk subsystem-fixed 
8415 disk subsystem-removable 
8415 disk subsystem-fixed 
Reserved 

8424/8425 disk subsystem 
Reserved 
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01FFOO0O 200-215 Any workstation 
0O1FFOO04 216-219 Any workstation with 24 by 80 screen 
FFFFFFFF 220-254 Spare 





255, 256 Reserved 


“Device type code changed to 04100000 during supervisor initialization if 0776 printer used in place of 0770. 


**Configured with the 90/25 System 
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Job Control Procedure Call Statements 


— : aii _ rete 


=v] Format of all user job control 
m procedure call statements 













//[symbol} procname [Pg Pare y ski AViK RV -ck 






m 























4 IbIname Generates the job control statements 
ACCEPT DVC=nn,VOL= {volsn required to assign a device to a job 
//\fdname ACCESS EXTEND : step so that the file on that device 
IbIname [4 . t] _< INIT ,<VOL= voisn ii can be accessed at job execution 
RELOD i time 
PREP 



















 IbIname Generates job | 
DVC=nn,VOL= (voisn job control statements 
» ACCEPT + : RON required to assign a disk to a job step 
| //lfdname ALLOC <- n \ EXTEND l »<VOL= {volsn * and allocates space on that disk for 
ibIname } ; { i“ > : the file 
8 INIT { : 
RELOD id 
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JOB CONTROL PROCEDURE CALL STATEMENTS 
(cont) 














Oa 
a eet 
Q sipsnicee ~~ 
ye a 
a io} 
tn age f . 
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z 
SE 
ee | 
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Ww 
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Job Control Procedure Call Statements (cont) 


Generates the job control statements 
needed to run the assembler 
language translator 













: ( ASIA l PRNTR= ( tun{[,dest] (vol-ser-no, label) 
iI{symbol] « ASML N [dest] (RES) 

} ASMLG agg a N= < (RES, label) 
(RUN, label) 
(*, label) 













(vol-ser-no, label) 
(RES, label) 
(RUN, label 


OUTS (* label) 
N) 





vol-ser-no-1 ,label-1 vol-ser-no-2,label-2 









RES, label-1 RES, label-2 
ints RUN, label-1 RUN, label-2 
: * Jabel-1 ") * Jabel-2 


N 





N 





(ju09) 
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vol-ser-no-1 ,label-1 
RES, label-1 

RUN, label-1 

* label-1 

N 
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option 
(opt-1,...,opt-n) 
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vol-ser-no-2,label-2 
RES, label-2 

RUN, label-2 

* label-2 

N 
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Job Control Procedure Call Statements (cont) 


//{symbol] 





Label 


“AALTLOD= 


AUTO 
AUTRPG 
AUTRPGL 
AUTRPGLG 





eee wide | 7IN= 


,OUT= 


AOperationA Operand 


(vol-ser-no, label) 
(RES, label) 
(RUN, label) 

{* label) 


® LOD) Q 
) 





N [,dest] 





(vol-ser-no, label) 
(RES, label) 
(RUN, label) 

(* label) 









(vol-ser-no, label) 
(RES) 

(RES, label) 
(RUN, label) 

(*, label) 








Generates the job control statements 
needed to execute RPG I! auto report 
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Job Controt Procedure Call Statements (cont) 
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,OUTSRC= eae t 
le RES label, |fd-name) 


,LST= 


mc OZER 








SCR1= \ -ser-no t] (ee 


1 ser-no | 





(RES, label) 
(RUN Jabel) 
(* label) 


AMVAWWNS JYYM1IOS/JUYMGYYH 
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7 LOD= ( (vol-ser-no, label) 








3 
4 
5 


RAM 
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| ,COPYn= } 





COBL74 PRNTR= 
H{symbol] <¢ COBL74L 
COBL74LG 






(vol-ser-no,label) 
(RES) 


\(RUN, label) 
i(* label) 


(vol-ser-no, label, fd-name) 
(RES, label ,lfd-name) 
(RUN, label, lfd-name) 





a8 





i 


[ /“AERRFIL= (vol-ser-no,tabel,module-name) | 
jun[,dest] 
N [,dest] 


(vol-ser-no, label) 
(RES, label) 


N= < (RES, label) ,LIN= < (RUN, label) 
(* label) 











Generates the job control 
statements needed to execute 
the 1974 ANS! COBOL language 
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JOB CONTROL PROCEDURE CALL STATEMENTS 


(cont) 
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Job Control Procedure Call Statements (cont) 


Label AOperationA Operand 


(vol-ser-no, label) 





COBOLB PRNTR= fun[,dest] (RES) 
//{symbol] < COBOLBL | ,IN=< (RES, label) 
COBOLBLG (RUN, label) 
({* label) 
(vol-ser-no, label) (vol-ser-no, label) 
(RES, label) | (RES, labet) 
/OBJ= < (RUN, label) ,LIN=< (RUN, label) 
(* label) (* label) 
{RUN SYSRUN) 





LOUT=(p,,....p,}1 LLST=p,,....0,)] 


[ scr 1 — t] [ scre-{ 
[soro- mun” 






vol-ser-no | 





SCR3= 


















Generates the job control statements 
needed to execute Basic COBOL 
language translator 
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{vol-ser-no, label) 
(RES,label) 


ALTLOD= (RUN, label) 


(vol-ser-no, label) 


COBOL PRNTR= lun [dest] (RES) 
//[symbol] < COBOLL N= 


{RES, label) 
(RUN, label) 
(* label} 


N[,dest] 
COBOLLG 20[ dest} 
(vol-ser-no,label) {vol-ser-no, label) 
(RES, label) (RES, label) 
(RUN, label) ,LIN=< (RUN,label) 

(* label) 

4 


L.OUT=(p, wb) LLST=p, p,,)] 





Generates the job control statements 
needed to run the Extended COBOL 
language translator 
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9) 
= 
wn 
am 
mao 
™“ 7 
Sx 
aS 
=z 
Ss 
pm © 
2B 
co~n 
Zo 
= 
= 
a 
~< 
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vol-ser-no t] 
(vol-ser-no, label) 
(RES, label) 


(RUN, label) 


»ALTLOD= 
BETES (* Jabel) 


vot-ser-no 
//(symbol} DVCVOL 4 RES [lun] las 
RUN 








Assigns the same logical unit number 
to a diskette volume having different 
files used in a job 


Assigns the same logical unit number 
to a disk volume having different 
files used in a job 
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// [symbol] DVCVTP vol-ser-no[,lun] = _, Y 











FORT PRNTR= jun[.dest] eee 
i creel eee fens (RES, label) 
FORTLG BOI dest] (RUN, label) 
(* label) 





{vol-ser-no, label) 
(RES, label) 


(RUN, label) LOPT= (D,N,X)] 
(* label) 


NO 


LMDE= 1] LST X= options] LCNL= k] 


aie legen 
[MAP= (S,A,L)] ees {ot 


S 


Assigns the same logical unit number 
to a tape volume having different 
files used in a job 


Generates the job control statements 
needed to run the Basic FORTRAN 
language translator 
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//(symbot} 


FOR PRNTR= 


FORL 
FORLG 





lun [,dest] 
N{d 


(vol-ser-no, label) 
(RES ,labet) 
(RUN, label) 

(* label) 

NO 


(vol-ser-no, label) 
(RES, label) 
(RUN, label) 

(* label) 


(vol-ser-no,label) 
(RES) 

(RES, label) 
(RUN, label) 

(* label) 


Generates the job control statements 
needed to run the Extended FORTRAN 
language translator 
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JOB CONTROL PROCEDURE CALL STATEMENTS 


(cont) 





(19qeI' ») 
qeqel'Nnnd) 
(12ge1S3y) 

({2qe|‘OU-1aS-|OA) 











{uondo=1S7'] [} cane “nit | 


aweually 
[4=1NO'][uondo=x 1S'] 
(l=3OQW’JI(X‘N’'G)=1d0'] 


=G01L1V [} OAer (0K t twos’ | 
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Job Control Procedure Cali Statements (cont) 


Generates the job control statements 














{vol-ser-no, label) 















FOR4 PRNTR= lun[,dest] (RES) needed to run the FORTRAN IV 
//[symbol] < FOR4L N[ dest] ,IN=< (RES, label) language translator 
FOR4LG BOL dest] (RUN label) 


(* label) 





(vol-ser-no, label) 
(RES, label) 
(RUN, label) 

(* label) 

NO 


,OUT= 





(RES, label) 
(RUN, label) 

(* Jabel) 

TRUN SYSRUN) 


(vol-ser-no,label) 


[ scr } 
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[,OPT=(S,N,X)] [LIN=filename] 
[,LST=option] [,MAP=(S,A,L)] 


[ size- 1 3 | 


LINK li -module-name-1 
// Tsymbol] input-module-name-1,..., 
Me LINKG input-module-name-10} 


foe jun [,dest] ] 


(vol-ser-no, label) {vol-ser-no, label) 
(RES) (RES, label) 
(RES, label) _ J (RUN, label) 
(RUN, label) OUT» (* label) 

(* label) (N) 


Generates the job control statements 
needed to execute the linkage editor 
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Job Control Procedure Call Statements (cont) 


Label AOperationA Operand 


(vol-ser-no,label) (vol-ser-no,label) 
(RES, label) (RES, label) 
(RUN, label) (RUN, label) 

(* label) {* label) 


(vol-ser-no, label) 
(RES, label) 

ALTLOD= < (RUN, label) [,OPT=‘options’] 
({*, label) 














(jU09) 


SINIWALVIS T1IVD J4NGIIONd TOYLNOD sor 


€ “A8y 


AVIS JYWMLIOS/SUYMCYvH 
€/SO JVAINN AUIS £028-dA 


@ aepdn 
6E—€ 





(vol-ser-no,label, mod-name) 
(RES, label, mod-name) 
(RUN, label, mod-name) 

(* label, mod-name) 


iCLIB= 


{,CMT=‘comments’] [,ENTER=expression} 


{vol-ser-no,label) 


RPG PRNTR= lun [,dest] (RES) 
{{{symbal] < RPGL N{,dest]} IN=< (RES,label) 


RPGLG 20T dest] 





(RUN, label) 
(*, label) 


(vol-ser-no, label) 
(RES, label) 
(RUN, label) 

(* label) 

(N) 


NZ2ZEBR 


Generates the job control statements 
needed to run the RPG language 
translator 
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Job Control Procedure Call Statements (cont) 


Generates the job control statements 
needed to run the RPG language 








translator 
(vol-ser-no, label) 
(RES, label) 
ALTLOD=< (RUN, label) 
(* label) 
(RUN SYSRUN) 
iMOD= / 3 
i aa 
5 
IRAM 
//{symbol] SPOOL |REDIRECT= { DISK [BUF=nxm] ‘COPIES= (N Redefines the handling of 
TAPE [ 1 t t] spooled output files (print, 
DISKETTE punch, and data-set-label 
[skipcope- n }'] {.RECORDS= ( n [,FORMNAME= forms] atid eatoplishied 
1 7 1 5120 { uring SYSGEN 
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ees) = 34 | ae NO | LPAGEBRK= n] 


YES 


\UPDATE= pe t| ,COMPRESS= NO nA ie 


wae: bor eee ‘ca ¢ | 


vol-ser-no j { ee ) 
/f ignored UDD IN= ; RES re jabel [. { 
RUN 
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Generates the job control statements 
for the device assignment sets needed 
by the data utility routine to copy 


] {, ACCEPT] 





ACCEPT 
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vol-ser-no ‘ : 
n t l EXTEND Or compare one disk file to another 
eels ! nes ere) E | “) init disk file 
BUN RELOD 
PRNTR= lun[,dest] 


‘N dest] 
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Job Control Procedure Cali Statements (cont) 





Label A Operation A Operand 
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Description 


Generates the job control statements 
for the device assignment sets needed 
by the data utility routine to copy 
or compare one disk file to another 
disk file 
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ol-ser-no 
/lignored UDT IN= AES ee [ 1" t | [| ACCEPT] Generates the job control statements 
¢ RUN ’ "] & for the device assignment set needed 


by the data utility routine to copy 
or compare a disk file to a tape file 
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PRNTR= lun[,dest] 
N[,dest] 
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Job Control Procedure Call Statements (cont) 


[pante- 15 = 


UPLCNV 


/fignored LNKUPL 


/fignored UTD IN=(vol-ser-no,label) 


-OUT= 





vol-ser-no 
RES 
RUN 


vsn, label, filename 
‘ | WFILn= { RES, label filename \ 


RUN label, filename 


‘label [. noext 





ACCEPT 
EXTEND 
INIT 
RELOD 








Generates the job control 
statements for the device 
assignment set needed by the 
UTS 400 upline conversion 
routine or upline linker routine 


Generates the job control statements 
for the device assignment set needed 
by the data utility routine to copy 
or compare a tape file to a disk file 
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JOB CONTROL PROCEDURE CALL STATEMENTS 
(cont) 


a en eae 


addr 





TBLK 
CYL 
TRK 
OLD 


i] 


YES 





t] 


lun[,dest] 
i [puncH 


[compare 






i 
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Job Control Procedure Call Statements (cont) 


cates eins a bain 


Generates any device assignment sets 
needed for temporary work files for 
















RES 





DVC=nn,VOL= < RUN either one job step (WORK) or for 
voler-no a the duration of the job (TEMP) 
BLK=430G 
/Itifdname] pce , 4 BLK=nnnn 
TEMPn CYL=nn 
RES 
VOL= < RUN 
vol-ser-no 


[oof] [scan 2] re ge] 
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//{symbol} | 


WRTBIG 


WRTSML block-1' [,‘block-2’,...,‘block-8'] 


(vol-ser-no,label) 
(RES, label) 
(RUN Jabel) 

(* label) 





NOTES: 


0) 
® 


Default for language translators run alone or with the LINK {L) option. 


Default for language translators run with the LINK (L) and GO (G) options. 


Prints block letters on your printed 
output; from up to 12 characters per 
line and 4 lines per page (WRTBIG), 
to a maximum of 20 characters per 
line and 6 lines per page (WRTSML) 
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Job Control Procedure Directives 


re Degen . Deer 
{symbol] END unused Ends a job control procedure definition 


symbol NAME parameter Names a job control procedure 
definition 


{symbol] PROC [pos,n] [,k,...,k] Starts a job control procedure 
definition 
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Canned Job Control Stream Call Statements 


oe ee 


ADD1KCOS Adds 1K COS to $Y$SRC on SYSRES 
ADD2KCOS Adds 2K of COS to $Y$SRC on SYSRES 
ADD3KCOS Adds 2K of fast COS to $Y$SRC on SYSRES. 


CGV/CHGVSN Changes a volume serial number on a previous prepped disk pack. CGV is used at the console; CHGVSN 
is used for card streams. 


COPYREL Copies RELEASE/SYSRES files from an existing SYSRES to a new SYSRES volume 
COPY$10 Creates a backup copy of an 8410 disk 


8414 disks may not be used as output devices. 
Copies SYSRES from one disk file to another. 


DUMP20 Dumps the image of an IBM 360/20 disk pack. 
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Canned Job Control Stream Call Statements (cont) 


Coenen [tn 


Prints error log report. 


PACKRES Compresses all modules on SYSRES and prints directory of compressed modules. 


Creates a copy of an 8410 disk image onto a Series 90 supported disk. (Note that an input tape must be 
mounted when PIMAGE creates a pack file but not when it creates a workfile. The logical unit number 
for the disk must be provided.) 

Punches card deck to use 9300 as peripheral device. 


PRP3KCOS Repositions 2K of fast COS from $Y$SRC on SYSRES for COS-IPL. 
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Canned Job Control Stream Cail Statements (cont) 


SAMRPT Prints system activity monitor report. 


SCLIST Lists all shared code modules in SYSRES. 


SETREL 
SMC 
SMCLIST 
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SYSDUMP Prints a complete system dump from SYSRES or another system disk. 


UPLDELT 


. Add COS to $Y$SRC on SYSRES. 
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System Console: RU ( ADDIKCOS 
ADD2KCOS 
ADD3KCOS 


Card Reader: COS deck followed by // FIN job control statement 
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Canned Job Control Stream Call Statements (cont) 
Change a volume serial number on a previously prepped disk pack. Parameters may be entered at the console using the CGV 


command or the CHGVSN command with input cards. 


System Console Keyin: RV CGV,,0=old-vsn,N=new-vsn,T=disk-type 


System Console with Cards: RU CHGVSN 


Card Reader: 




















LABEL AOPERATIONA OPERAND A COMMENTS 
10 16 
Modideuvisumy, ¢ bi be Ft 
\Jmemirivisuni 4) is ba i Pa a Paes ey Caos We WR ea et) Re td 3 
‘Idiiisikirttiyipier' dai bir iitiiriitisis beg ys pe a Noah py De epg 
| a0 WW Va eV eet Ved Ve WE WV tO Vas Qs Met Wm a Cl FeO Ws Ener Rs ct oe SLs SY STO CT 
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. Copy RELEASE/SYSRES files from an existing SYSRES to a second disk pack of any type. 
System Console Keyin: RV COPYREL, {, V=vsn][,T=disk-type][,S=first-file][,E=last-file] 


Disk type values are: 


Value Disk Type Value Disk Type 

ll 8411 18B 8418 high density 
14 8414 24 8424 

15F 8415 fixed 25 8425 

15R 8415 removable 30 8430 

16 8416 33 8433 

18A 8418 low density 


NOTE: 


If your SYSRES is on more than one volume of an 8415 removable disk, COPYREL must be run once for each volume. 
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Canned Job Control Stream Call Statements (cont) 
where: 
S=first-file 
Indicates the first file to be copied, according to the code letter specified. If omitted, copying begins with S. 


€ 'AGY 
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E=last-file 
Indicates the last file to be copied, according to the code letter specified. If omitted, copying ends with A. 


Copy Order Code 


The first file and last file code letters are: 











File Name 


Copy Order 
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1 $Y$SRC ll MIC SY$MIC 

2 $Y$OBJ IvP IVPLIB 

3 $Y$LOD SMCFILE SMCFILE 

4 $Y$MAC FMT SYSFMT 

5 $Y$JICS SAVE SYSSAVE 

” 6 SG$JCS DIALOG SY$DIALOG 

2 7 SGSMAC SDF $Y$SDF 
ee g SG$OB) HELP $Y$HELP 
2 9 SG$LOD T SYSTRAN 

10 $SY$SCLOD A SY$TRANA 
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System Console Keyin with Cards: RU COPYREL 


Card Reader for All Disk Types Except 8415 Removable: 










Natimpiuttimiviginl’s a Poaviirtiriatiiirt Tg ee at pe Oa) CO TU Om eC en 
Mita piu tie ct yple CBG titi, 8 Wi BS Blt O14 AAs (R48 Bl ptBihs 2 Hh ys 
pea ba ti Be BHO BHBB bari tiiriitiriidisi acta 














ft eco enc iauh a Caine wae ame i Tes Fiat hs ee et eo ed ae om ca De 
First Fi le: 4 Ot Fl soni tlheids, Clo speysi ania sbibigl i sss wali asi tide 
Shige) efi hel (oF. loumirctieidi posOlp. yil img! C2inidisl out Al): ioe ise boa ee 
t : 




















NOTE: 


When using cards, only the following code letters can be used to specify first and last files: S, 0, L, M, J, G, T, or A. 





(}U09) SINIWILVLS 


TWO WV3YLS TONLNOD d0f GINNYO 








Canned Job Control Stream Call Statements (cont) 
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Card Reader for 8415 Removable Disk (must be run once for each volume) 


Run 1 (primary disk): 
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Canned Job Control Stream Call Statements (cont) 


s Create a backup copy of an 8410 disk. 
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System Console Keyin: RV COPY$10,, 1-9 input-label 
[0=| ‘output-label ] [ Y. 


[w= nae '] [ v0 








output-vsn t] 
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System Console Keyin with Cards: RU COPY$10 
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Card Reader: 






COMMENTS 





AOPERATIONA OPERAND 





72 
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Canned Job Control Stream Call Statements (cont) 


= Create a backup copy of an IBM 2311 disk onto a Series 90 supported disk. 


“System Console Keyin: RV COPYS11, ban [80] (Cae ] 
Deere ins a aed 
(""} ee | ae anes: | 
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System Console Keyin with Cards: RU COPY$11 


Card Reader: 












LABEL AOPERATIONA OPERAND 
10 






AL_ COPY 4 
/4/ 
VA 





yes! hf 1 pibielM Jifig LIT isi, npiu,t,- chalbied aj i 
E 2,0,4 1p fuiki- shealbet J LisMean Ti fy Rieinio/, me5 WY 








COMMENTS 





Fey Es aes Coe Oe Oa 


cl 


(ie Bics Was La Ys 












7 Copy SYSRES from one disk pack to another disk of the same type. 


16 i 






System Console Keyin: RV DCOP, [e jasiner | petunia] bed 
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Canned Job Control Stream Call Statements (cont) 


Print directory partition of librarian disk file. 
File-identifier names of up to 11 characters: 


System Console Keyin: RV DRDP,,V=vsn,L=file-identifier 


Card Reader: No input required 
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File identifier names of 12 or more characters: 


System Console: No entry required 


Card Reader: 
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Canned Job Control Stream Call Statements (cont) 


Dump job or console log records to disk. ‘ 


System Console Keyin: RV DUMPLOG , 


Dump job or console log records to. tape. 


System Console Keyin: RV DUMPLOGT 
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Dump the image of an IBM 360/20 disk pack. 


System Console Keyin: RV DUMP20,,V=nnnnnn,L=dump-pack-filename 
Feed in cards with record names for an emulation carriage tape loops display program. 


System Console Keyin: RU ECDC 


Card Reader: 
OPERAND COMMENTS 
40 50 


medals: a a ta ap > aw esa ea ee a ee a ed 
ee ae ee yn ee ee eh J 


FOE EEA ae CE En OR WT SoC eas ent Gt Pr URS a) OU BO aN CY CAT! Se ORI? We Ws We Rd Ua aU) Que es LAW Us Wn Wak WD Ds PO Us WaT Ca OC Va ey es ad Ln a Wt Wc CY SAY Weal Ue eal We Ns Co WOU 
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Canned Job Control Stream Call Statements (cont) 


For alternate file search: RU ECDC,,F=(vsn,!bl-name) 
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For RUN command keyins when alternate file id entry is more than 28 characters: 
System Console Keyin: RU ECDC,,F=(CR) 
Card Reader: 










COMMENTS 


(}U09) SINIWILWLS 


TVD WVIULS TOYINOD SO GINNWI 


AOPERATIONA OPERAND A 
10 16 











i aN i he Pie Ae er ete aie Pace adept aa Pata dada 









fh porte tb hese Lay Lace ed Boa Pi ee der dn a oe God dehy a bets de 





satiation tis eb bat baa ba batt bot aden 





fot BS pee 





pei Sh ae preg My a i By ie eg yop As ify 













AMVWAINS S8VM1d0S/INVMCuyH 
€/S0 OVAINN AYYadS 


beta tb aa ae a a a a Oe we ey oe er a 1 





as es toe ee ee ba eB CS oS a Aa it ph |p temy ae em) La hadi t 























cw 

B os ie Pen 8 | er aries L sine rigs er et ahh dy rta ie je Ly Pre ee Sa | bu hod SE i sae Se ed fa 1 kt ! vi yee eee 4 oi 
o om 

som Dag trg ey bait eee dea te da Tips te! ey aes ae Oe 
a 





For alternate file search: RV ECDC,,F=(vsn,!bl-name) 
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Key in record names for an emulation carriage tape loops display program. 


System Console Keyin: RV ECDK 
(message requests record name) 
record name keyin 
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Canned Job Control Stream Calt Statements (cont) 


For alternate file search: 
System Console Keyin: RV ECDK,,F=(vsn,|bl-name) 
For RUN command keyins when alternate file id entry is more than 28 characters: 


System Console Keyin: RV ECDK,,F=(CR) 


Card Reader: 















OPERAND COMMENTS 
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a Produce a job accounting report with SYSLOG residing on disk. 


€ “Aay 
€028-dN 







System Console Keyin: RUN JBLOG | ,v=2 ¥S" bind vst 
y y ya r 


Card Reader: No input required. 


= Produce a job accounting report with SYSLOG residing on tape. 


A 
System Console Keyin: RUN JBLOGT |= { Sua S= 3) | 
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Card Reader: No input required. 


a Print directory for SYSRES modules. 
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System Console Keyin: RV LISTRES,[,F=file-name][,V=vsn] 
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Canned Job Control Stream Call Statements (cont) 


= List contents of the system libraries. 


System Console Keyin: RV MODLST [,,VSN=vsn] 


. Print error log report. 


System Console Keyin: RV ONUERL 


With this keyin, all options are set to their default values. 








(}U09) SINJWILVIS 


TIVD WVIYLS TONINOD 80f GINNVO 


System Console Keyin with Cards: RU ONUERL,,CARD=YES 
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Card Reader: 












OPERAND 
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Where parameters may include: 


// PARAM ESUMFIL= {INIT 
YES 
NO 
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// PARAM OPEN={ BEGIN 
PRIOR 









Soi Canned Job Control Stream Call Statements (cont) ma 
gz Pd 
wo == 
oe k PARAM ain} t] = a 
pore mo 
= — 
ao 
z & PARAM ELOG= 22 
Zu o°e 
Sv a3 = 
az ” ] 
So oO 
== as) 
OB ee | 2 
g5 > 
ES [// PARAM TRACE=YES] = 
= 
Ps es Compress all modules on SYSRES and print directory of compressed modules. ~ 
Ear 
S = System Console Keyin: RV PACKRES,[,F=file-name][,V=vsn] 
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7 Create a copy of an 8410 disk image onto a Series 90 supported disk. 


System Console Keyin: RV PIMAGE 


Card Reader: 
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10 20 30 40 50 
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Canned Job Control Stream Call Statements (cont) a = 
Where parameters are: = = 
= nm 
i) 
VOL9030=vwvvwv Zu 
=) 
” ow 
__ ddd as) 
[ oiscoRv= te \) ° =] 
aM 
= 
8411 =) 
8414 n” 
8415 x 
,DSKTYPE=( 8418 = 
8424 > 
8425 _ 
8430 


8433 
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INPUT=CARD 
ttt 
TAPEDRV= { a 


[,CNTRL=NOINPT] 


[ racer | aoe i 
[rerun ie \] 


[, INIT=ONLY] 





For running the PIMAGE program with spooling: 


System Console Keyin: IN 
RV PIMAGE 
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Canned Job Control Stream Call Statements (cont) 


Card Reader: 






4 
0 





OPERATION a OPERAND COMMENTS 
2 
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. Punch card deck to use 9300 as peripheral device. 
System Console Keyin: RV PNCH9300 


Card Reader: No input required. 
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Print source module needed to use 9300 as a peripheral device. 


System Console Keyin: RV PRNT9300 


Card Reader: No input required. a 
paar 

Reposition COS from $Y$SRC for COS-IPL. = 
= 

{rene 72) 

System Console Keyin: RV < PRP2KCOS ? ,,V=vsn, T=disk-type o 
PRP3KCOS 3 
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Canned Job Control Stream Call Statements (cont) 


Where disk-type values are: 


Value 


ll 
14 
15F 
15R 
16 
18A 
18B 





Disk Type 


8411 

8414 

8415 fixed 

8415 removable 
8416 

8418 low density 
8418 high density 
8424 

8425 

8430 

8433 
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System Console Keyin with Cards: RU { PRP1KCOS 
PRP2KCOS 
PRP3KCOS 


Card Reader: 
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Print system activity monitor report. 


System Console Keyin: RV SAMRPT,,V=vol-ser-no 


all 





Card Reader: No input required. 
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Canned Job Control Stream Call Statements (cont) 


. List all shared code modules in SYSRES. 
System Console Keyin: RV SCLIST 
s Prep and allocate RELEASE/SYSRES files. 
System Console Keyin: RV SETREL,, V=vsn,T=disk-type, P=prep-type 


Where disk-type values are: 


Value Disk Type Value Disk Type 

11 8411 18 8418 high and low density 
14 8414 24 8424 

15F 8415 fixed 25 8425 

15R 8415 removable 30 8430 

16 8416 33 8433 
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NOTE: 


If you are prepping a 8415 removable disk with both a primary and secondary volume, SETREL must be performed on both 
volumes. See the following description of using SETREL with cards for further details. 


Where prep-type values are: 


Code Meaning 

N No prep performed, assign files only 

F Full prep, with surface analysis 

P Partial prep, without surface analysis (If omitted, P is assumed) 
NOTE: 


SETREL will prep the disk pack with 1K COS. If 2K COS or 2K fast COS is required, run the appropriate PRP2KCOS or PRP3KCOS 
immediately after running SETREL. 


System Console Keyin with Cards: RU SETREL 
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Canned Job Control. Stream Call Statements (cont) 


Card Reader for all Disk Types (except 8415 Removable) Specifying Partial Prep: 





A OPERATION OPERAND COMMENTS 
i) 2 30 4 50 


(PREP. S66T 880 la PARTIAL, PREP WITH, No. SURFACE, ANALYSIS. . 





AVEND 1 SS6T ven! VOLUME. SERLAL NUMBER .OF DIGK Pack. 
SJ6.6T 1 Sdok- Type! 1 COAL 841A BAN SE O16 18418,,8474,.384 25, 8430,,8 
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Card Reader for all Disk Types (except 8415 Removable) Specifying Full Prep: 
















OPERATION OPERAND COMMENTS 
20 






/PRER.. SSET. 
V, 


rare Feces FULL PREP WITH SURFACE ANALYSTS. teeta 2 Ake 
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_ GSET. \disk- saces (8411 ,841458415F,841618418,3424.,.8425 843058433). 
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NOTE: 


To prep a selector channel device disk pack with no defective tracks, omit the INSERTAAANONE statement but include the second 
// FIN statement. 


Card Reader for 8415 Removable (must run once for each volume): 


Run 1 (primary disk): 

















A OPERATION A OPERAND COMMENTS 
10 20 30 0 
2, SSE." < PARTIAL PREP WITH NO SURFACE ANALYSI6 202 Lk. 
i Doet. WMen’ 0 | _WOLUME SER TAL NuMBER _OF PRIMARY. DISK Pack... 
PE... Toe... B41.5R' & i htt ahi Rae 
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Canned Job Control Stream Call Statements (cont) 


Run 2 (secondary disk): 


a OPERATION ray OPERAND COMMENTS 
10 20 30 50 


/PREP . Tser 'p" _ _ PARTIAL PREP WITH No SURFACE ANALYSIS... 
AVONZ .. TOET AVSN’ 1... LNOLUME SERTAL NUMBER oF SECONDARY PISk Pack _. 
TYPE TSET ‘8415! . ‘ eae _ naan peer 











NOTE: 


This example shows SETREL performing a partial prep of an 8415R disk pack. A full prep can be accomplished by changing the 
statements in the manner previously described for the other disk types. 
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Install a software maintenance change (SMC). 


CR 
(CR,vsn) 
(DKD,vsn) 
(T,vsn) 
(D,RES) 
(D,vsn) 


System Console Keyin: RV SMC,,INPUT= /C —— 





Run SMC installation program to perform additional tasks. 
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System Console Keyin: RV SMC, INPUT= (°C ,CHG=Y (ae 
CR 
(CR,vsn) 
(DKD,vsn) 
(T,vsn) 


H 


(D RUN) 
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Canned Job Controi Stream Call Statements (cont) 


2 Print SMC log. 


System Console Keyin: RV se Gaal 
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PP-TYPE 
DATE 


s Install a software maintenance package (SMP). 


System Console Keyin: RV SMP,INPUT= } (D,RES) 
(DK,vsn} 


(T,vsn) 
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Run SMP installation program for additional tasks. 


System Console Keyin: RV SMP,,INPUT= { (D,vsn) 
(D,RES) 
(DK,vsn) 
(T,vsn) 


CHG=Y be 





So 





t 


(D.vsn) 


"| 
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Print a complete system dump from SYSRES or another system disk. 
System Console Keyin: RV SYSDUMP, [, V=vsn] 
Print a system dump from SYSRES or another system disk after an HPR. 


System Console Keyin: RV SYSDUMPO,, [DO= ( ALL[ NOSHARE } 423 
DUMP I NOSHARE [V=vsn} [,P=did] =z 
SELECT =o 

a = 
TRANSLATED [[ NOSHARE ] as 
JOBS ae SO 
SELECT $s 
SAVE 3 
RESTORE ze 
NONE 4 
= 
nm 
> 
= 
oO 
> 
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Canned Job Control Stream Call Statements (cont) 


NOTES: 

L After an HPR has occurred, the system must be brought back up and the IPL performed before the RV SYSDUMPO command 
can be entered. 

2 The options and suboptions of the DO= parameter allow for a more specific dump. The use of these options is described in the 
dump analysis user guide/programmer reference, UP-8837 (current version). 

3. If the command is entered without a DO= parameter entry, the following message is displayed: 


SD01 DUMP OPTION (ALL, NONE, DUMP, TRANSLATED, JOBS, RESTORE, SAVE) 


An option can be entered at this time, or, by leaving it blank, a default of ALL is assumed and a complete system dump is 
produced. 
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Delete specified UTS 400 upline dump file. 


System Console Keyin: RV UPLDELT,, a 
\D=file-id 


Print specified UTS 400 upline dump file. 
System Console Keyin: RV UPLDMPN, D=file-id 


Print and delete specified UTS 400 upline. 
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System Console Keyin: RV UPLDUMP, ,ID=file-id 
Print a volume table of contents listing of an IBM 360/20 disk pack image. 


System Console Keyin: RV VT0C20,,V=nnnnnn,L=disk-pack-filename 
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Canned Job Control Stream Call Statements (cont) 


Create files on a diskette. 


System Console Keyin: RV WRT, [= 





J.vews F=f 
Conta] Esk] Leta] Cue] Fete] 


Where the functions that may be performed on a file are: 





Opens an existing file 

Scratches all or part of a file 
Extends (adds to) an existing file 
Recreates (overwrites) an existing file 
Sorts the file in numeric order 


> mamMno 
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Diskette utility commands and their meanings: 


Inserts a record into a file 
\dentifies a line to be changed 
Changes an identified line 
Ignores an issued C command 
Lists the contents of a file 
Closes a file 

Terminates utility processing 
Displays the available commands 


omar TH wo S 
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Physical Input/Output Control! System 


Physical Input/Output Control 


€ “Aay 
€028-d/N 


SNOILONULSNI OMDWIN YOSIANAdNS ‘Th 


symbol device-cmd-code [,data-addr] [,data-flag] Generates buffer control word 
[,data-byte-count] [,repl-addr] 
[,repl-flag] [,rept-byte-count] 
[,control-flag] 


AVIS JUVMLI0S/ FHV MddvH 
€/SO OWAINN AYYAdS 


PIOCB-name, een { Generates command control block 
CCW-name 
ae é en 
Cs} X'00' 

[device-cmd-code] [,data-addr] Generates channel command word 
i [,flag] [,data-byte-count] 
BL 
ae 








{symbol] rans LC) Executes channel program 
(1) j 
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FCB-length Generates input/output control block 
MAX 


Physical Input/Output Control (cont) 


P!OCB-name { Reads file control block 
(1) 


[ } error-addr t] 
" Clr} 
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Input/Output Synchronization 


[symbol] ALL 
CCB-name 
(1) 


| aay | 
* ¢(15) 


[symbol] CCB-name-1, 
CCB-name-2{,...,CCB-name-n] 
list-name 


(1) 





Waits for one or all input/output requests to 
complete 


Waits for one of several input/output requests 
to complete 


j01}U09 Jndjng/jnduy jeoiskyd 
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Space Management 


Disk 


[symbol] ALLOC FCB-name Assigns space to a new disk file or to an 


filename-addr existing disk file 
{symbol!] EXTEND 


(1) 


ae addr { ] 
io 


els no,OLD,NOFCB ] 
a 


filename-addr file 
{r) 


(1) 


{rotsee rol [,FCBCORE] 





i name Assigns additional space to an existing disk 
[ as t] : 
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OBTAIN 


















[symbol] 





param-list error-addr 
ra tea 
[. a {| L.FCBCORE] 


A 
param-list 
(1) 


[fees rng 


.FCBCORE] 


PREFIX 
Oe t (2 ALL l 
(0) ~— | 
1 error-addr { 
y (r) 






[symbol] RENAME 














[symbol] SCRTCH 





Accesses VTOC user block 


Renames a disk file 





Deallocates one or more disk files 
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Space Management (cont) 


Diskette 


















[symbo!} ALLOC FCB-name 


filename-addr 
(1) 


ea, 
" d(r) 


1 vol-seq-no,, NOFCB t| 
" €(0) 


param-list } error-addr t 
(1) : (r) 


a [,ECBCORE] 


Assigns space to a new diskette file 















[symbol} OBTAIN Obtains diskette label information 


aoe roe 
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Space Management (cont) 


Deallocates diskette file 


] 


(r) 


4 
me} 
me) 

® 

- 

° 

-_ 

- 

© 


me 


(1) 


FCB-name 


SCRTCH 


[symbol] 
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System Access Technique (SAT) 


a 


Disk SAT 
[symbol] CLOSE 
L.EXTENTS=n] [,FCB=YES] 


filename DTFPF 
[,LIBUP=YES] [,WAIT=YES] 


[symbol ] GET 1 filename ; ore 
(1) (0) 



















filename-1 [,...,filename-n] 
(1) 
*ALL 


Closes disk file 








PCA1=partition-name-1 
[,...,PCA7=partition-name-7] 
EXC 

EXCR 

SRDO 

SRD 


LALINE=YES} 
[,ERROR=symbol} 





Defines partitioned file 











,ACCESS= 

















Gets next logical block 
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[symbol] 


partition-name 


[symbol] 


[symbol] 


filename-1 [,...,filename-n] 

(1) 
BLKSIZE=n 
IOAREA1=symbol 
[,EODADDR=symbol) 
LFORMAT=NO] 
LKEYLEN=n] [,LACE=n] 
|,.LBLK=n] [(,SEQ=YES] 
LSIZE=n] [,UOS=n] 
LVERIFY=YES] 





le t , PCA-name { 
(1) {0) 


Opens disk file 


Defines partition control appendage 





Outputs logical block 








faite tas ' 
(1) 10) f 





Searches track by key, equal 
Searches track by key, equal or higher 








(1) {0) 


} filename 
{1) 


\ 
f 
filename ; ia ae { 





Accesses physical biock 


Waits for biock transfer 
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System Access Technique (SAT) (cont) 


[symbol ] 





fitename TCA-name 
(1) : (0) 


filename-1[,...,filename-n] 


(1) 








Closes tape file 
Initiates nondata operations on a tape unit 
Gets next logical block 


Opens tape file 
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[symbol] 


filename 


filename TCA-nam 
(1) ‘ (0) 


TCA=TCA-name 
L,ERROR=error-addr] 
|.FCB=YES] 
{,WAIT=YES} 


} 


Outputs next logical block 


Defines a magnetic tape file to be processed 
by TSAT 
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System Access Technique (SAT) (cont) 





Tape SAT (cont) 


tOAREA1=area-name 
»BLKSIZE=n 
[,BKNO=YESj 
[,CKPTREC=YES] 

NORWD 
[curw- | RWD | 
[,EOFADDR=end-of-data-addr] 


STD 
[ ILABL= 4 NSTD ] 
NO 


[.LBLK=n] 
[,OPRW=NORWD] 
_ | FORWARD | 
[ mena BACK 
oer eli 
NORWD 





TCA-name Defines the logical attributes of a magnetic tape 


file to be processed by TSAT 


[ /REWIND= 1 
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System Access Technique (SAT) (cont) 


ra 
® 
~ 
on 
c 
© 
sed 
Pj 
x 
9 
2 
Oo 
. 
° 
fea 
na 
= 
ES 


=OUTPUT] 


{.TYPEFLE 
filename 
(1) 


‘ LTPMARK=NO}] 
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Multitasking 


[symbol] | ATTACH | 


[symbol] 
{symbol} 
[symbol] DETACH 


[symbo!] 





(1 


E 


Task Management 


ECB-name 


) ern 


error-addr 


{r) 


ECB-name 
(1) 





entry-point-name 


i 


i 


aia 


error-addr 


(r) 





] 


Creates and activates additional tasks 


Reactivates existing, nonactive task 


Changes priority of task 


Terminates task normally 


Generates event control block 
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Task Synchronization 


Deactivates a task 


Activates waiting task 






























[symbol } TGO ECB-name error-addr Reactivates a task or tasks deactivated 
ALL (r) by previous TPAUSE macro instruction 
(1) 
LTY!IELD] 












[symbol] TPAUSE ECB-name error-addr Deactivates task or tasks until a subse- 
ALL ’ (r) quent TGO macro instruction is issued 
(1) to reactivate the task or tasks 


[symbol] WAIT ECB-name Waits for task request to complete 
(1) 


[symbol] WAITM ECB-name-1,ECB-name-2 Waits for one of several task requests to 
[,...,ECB-name-n] complete 
list-name 
(1) 
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Program Management 


Program Loader 


[symbol] 


[symbol] 





phase-name 


(1) 


(1) 


z 


phase-name 


(1) 


entry-point-name 
* 0) 


phase-name 


error-addr 


{r) 


i 


1 load-addr 


(O) 


work-area-addr 


(0) 





] 


{| LR] [DAI 


| 


t] (R] [,DA] 


Loads program phase and branches 


Loads program phase and returns control 


Locates program phase and stores its phase 


header in work area 














juawaseueW Wels0lg “GTP 
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work- -area-length t | | 


L Ais 
[. fron t] LR) 
ti 
[1 


{symbol} LOADR 


*¢(0) 


phase- aia ao Loads program phase, relocates address 
(1) constants, and returns control 


ite -addr 


na t] URI (DA 


Job and Task Termination 


[symbol] CANCEL error-code Terminates job abnormally 
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g > [symbol] EOJ Terminates job step normally | 
Eis 
wo 
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Program Management. (cont) 


i 


ARGLST 


(ie 
ert 





Program Linkage 





Param-1,...,param-n 




















Obtains current time and date 


Sets elapsed time counter for the requesting 
task 











Generates an argument list as required by 
the CALL/VCALL macro. This isa 
declarative macro and must not appear 
in executable code. 
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[symbo}] 














[symbol] RETURN 





{symbol] SAVE 






} entry-point 
(15) 


list-address 


(param-1,...,param-n) 
(1) 





[(r1,r2)} (,T] 


* 





((r1,r2)] [7] 
r 
;COVER= fi 2,...7n) 





base-addr 
* 


[ .covapr= 


[ /SA=savearea-name i 


[s Ae 1 savearea-name t] 


| 


t] 









Pass control from a 
program to a specified 
entry point in 
another program 















Marks the exit point 
of the called program 










Marks the entry point 
of the called program 
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Program Management (cont) 


Istand Code Linkage 


[symbol] 


ciaile 
(1) "Us 


[symbol] STXIT 


Exits from unsolicited operator communi- 
cations, or program check island code 
routine 


Exits from interval timer island code routine 


Terminates linkage with abnormal termina- 
tion, interval timer, unsolicited operator 
communications, or program check island 
code routine 





[symbol] Sear . aren oO 
(1) ‘U (0) {| 





Links island code routine when used for 
abnormal termination, interval timer island 
code linkage, or program check. 











(quod) JuawaseueW WeIs01g 





€ “Ady 
€028-dN 


AMVWWNAS JHVMLIOS/3YYMddYH 
€/SO OVAINN AYYSdS 


v 


a ajepdn 
12 















[symbol] 


[symbol] 


[symbol] 


isymbol! ] | 


STXIT 


GETCOM 


GETINF 


PUTCOM 


(1) 


| oc [ eeerone  eerer 
















System Information Control 







to-addr { 
(1) 


PRE 

ke 
se ’ [oon tes, displacement 
TCB 


from-addr { 
(1) 





Links island code routine when used for un- 
solicited operator communications linkage 


Retrieves data from job communication area 


Retrieves data from system contro} tables 













Places data in job communication area | 
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Program Management (cont) 


[symbol] GETCS 
[symbol] SETCS 





Control Stream Reader 


input-area number-of-records Retrieves embedded data file submitted in job’ 
(1) : control stream 


Ee Tey 


NEXT 
data-set-no 
pointer 


(4) 
art 
’ (r) 





Resets pointer to embedded data file 
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Diagnostic and Debugging 


Storage Displays 


{symbol ] identification code 
(0) 


[symbol] start-addr-1,end-addr-1 
[...,start-addr-n,end-addr-n]} 
(1) 





*SNAP or SNAPF macro is also a debugging aid. See 4.6. 


Prints out job in main storage and terminates 
job step 


Prints out portions of main storage and 
returns control 
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Diagnostic and Debugging (cont) 


Checkpoint Facility 


filename Writes a series of checkpoint records 
L,restart-addr] to a specified checkpoint file 


[,list-name] 
[,error-addr] 


feEnane DCFLT 1 (disk-PiOCB-1) Generates a table of PIOCS files 
(tape-P1OCB-1,tmc-1,bc-1) 
A...) ,(disk-PIOCB-n) 
[ (...,..2,+-),(tape-P1OCB-n,tme-n,be-n) | 


[symbol] DCPCLS } aes Closes a SAT checkpoint file 
1) defined by a DDCPF macro instruction 












= 
t=*) 
va 
= 
oO 
n 
= 
oOo 
fot) 
| 
a 
oS 
ta") 
ao 
i= 
gQ 
03. 
Ss 
GQ 
si 
oO 
oO 
=a 
Co al 
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Opens a SAT checkpoint file 


[symbo!] DCPOPN 1 filename 
defined by a DDCPF macro instruction 


(1) 


filename DDCPF Defines a SAT file to which 
checkpoint records are to be written 
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Message Display. Logging. and Operator Communication 


ro 


[symbol] GETMSG buff-addr- ‘| 
(1) 







msg-length 
(0) 


Retrieves message from canned message file 





ie 
fctfe 


: in, [1 
buff-addr-2 buff-length-2 
. (r), (ne 


ta msg-length 
(0) 
(1) 
error-addr 
: (rh, ; 









[symbol] WTL Writes message to the system log file 


















uoljeoluNnWWO? 


Joyesadg pue ‘sulsso] ‘Aejdsiq adessay “LT 







buff-addr-1 msg-length 
(1) t [4 ww | 
error-addr 
[4 (r). | 
buff-addr-2 
[REPLY ] [4 ", \ 


buff-length-2 
‘ (r) 5 
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[symbol] Writes message to system log file after 


displaying on system console or 
workstation 
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Message Display. Logging, and Operator Communication (cont) 


msg-length 
buff-addr-1 
[symbol] 1 " a) ; t [4 {o) 4 
6 









Displays message On system console or 
workstation for reply or information 


error-addr 

che eas 
buff-addr-2 

[Rercy] [-4 (", t] 


[ buff-length-2 
‘ (), \] 
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Other Services 


[symbol} CCB-name Creates a breakpoint in a spoo! output file 
filename 


(4) 
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Contro! Stream Format for a Job to be 
Monitored From the Start of the Program 


1 SOB jobname 


other required job control statements 


// OPTION TRACE,... (See note.} 


H/ EXEC program-name 


/$ start of data 
task to be monitored type (*U, *P, *S, or *T) = name or number 


option-1 action-1; ...; action-n 


option (S, A, or 1) action (D, H, or Q) monitor 
input 


(See note.) 
option-n action-1; .,.; action-n 





$ end of monitor input 


” & end of data 
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JOVUL ONY YOLINOW 


Control Stream Format for a Job to be 
Monitored From the Start of the Program 
(cont) 








2 
> 2 
& 8 

. 2 e 3 

3 2 a ¢ 

g 8 E = s 

@ 2 s o & 

2 sg 8 so 2 8 
= 

< ° a 3 6 & 

< i g ao] ao] a] 

ce c 
= 3 3 oe o S 
oe 





// PARAM... 
The TRACE entry is required if monitor input is entered via the job contro! stream. 


NOTE + 
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Monitor Input Format for Input by the 
Operator After Program Execution has 








> 
a 
<= 
yNdui sOx!UOWW so = 
1 102101 ua (ve) 
$0 pi $ 352 
Za 
U-uoNDde *** ,-uoNIe U-UONdoO on 
x 
== 
= 
a) 
> 
(D 40 “H ‘q) UoIde (| 40 “Y ‘g) UOIIdo & oo 
i oO 
at 
n= 
a 
ac 
5 = 
Ss U-UO!DE {°** {,-uODe |-UORdO 
S woe 
fava) sequinu 4o aweU = (1, 10'S, ‘dy ‘M.) OdAX Pes0JUOU! 3q 07 4se} 
% oO 
N ao 
<= ungag sey uoinoaxy weisolg 1ayy 40}e18dQ ay} Aq ynduj 10} yeusoy ynduy soj1UOW > o 





0 ee eee 


€ “Ady 
€028-dN 


AMYWWNS JevML40S/FeVMONVH 
€/S0 IVAINN AMYadS 


v 


€€ 





Statement Formats for Monitor Input 


We task ——_—__j 


First 
Monitor 









NOTES: 


Statement *P=phase-name 





(B/D: bddd) DAR [nl-Rni] 
7’ e (ABS: xv) (PR: xv) 
Manner DAS [Ln] { (B/D: bddd) (PR:xv) 
Staternents A(PR: xv) [Ran] (ABS: xv) DAS{Lnal {isos 
7 a rr (ABS:xv 
iced) Hecc 





*“U=jobname | 
*S=symbiont-name c 
_*T=transient-number \ 


option 44 first 1} succeeding 


action actions 











(ee par [nl-Rnl] 
s 






Heec 





Rin} 


Q 


Q 











The first action is separated from the option by a blank space, and any succeeding actions are separated from the previous 
action by a semicolon. 

If no option is specified, the monitor routine assumes a default option (each instruction is interrupted) and default display. 
(See 4.2.4.) 

If no action is specified, the monitor routine produces a default display. 


{Ndu] 1O}IUOW 10} SYBWIOY }USUI}E}S ECP 





we. i ......................_._._._._ rrr eee 


Summary of Actions and Program Information Printed 



































RS ni 
2s RO 
2 4 
“3 > 

3 
- m& 
Action Comal 3 
Pr Information Printed i is [=] 
= ogram Dislay | Display | pete | Hat = 3 
2 a 
=n = 
By Job name* x x x x =o 
ma art = 
SD TCB eddress* x x x x 
n~< ia" 
c=} a> 
4 S Program base address* x x x x xt 
== = 
35 PSW contents x x x x [=] 
moe = 
an? Next instruction to execute x x x x ” 
ss o 
Zw Option causing this printout x x x x 
= = 
Eo Contents of specified registers x Q. 
7 
Contents of specified storage x — 
Oo 
Contents of changed registers x vq 
= ry 
Contents of referenced storage x 
w 3 
= HALT message i x —_ 
mcrae a 
= 
*These items are included only for the first option that causes @ printout o 
= 
1 
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Low-Order Main Storage Layout 


Byte Address 
(Hexadecimal) 


{OSTCWO 1OSTCW1 
1OST 

Machine Check 

Program Exception 

Supervisor Call 

Interval Timer 


(Reserved) 





lOosSTCW2 (Reserved) 


a oe 
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Low-Order Main Storage Layout (cont) 










Byte Address 


(Reserved) (Reserved) 
OB X 






emo PRTSTST Seen | 



























ja 
OD X (Reserved) (Reserved) 
















|OST BCSW 1OST BCSW 


Int. Disk BCWO Int. Disk BCW1 Int. Disk BCW2 Int. Disk BCW3 
Console BCWO Console BCW1 Console BCW2 Console BCW3 
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15X 


16X 


17x 


18X 


19X 





Reader BCWO 


LAO BCWO* . 


LA6 BCWO* 


LA1 BCWO* LA1 BCW1* LA1 BCW2* LA1 BCW3* 


LA7 BCW1* LA7 BCW2* 


LA7 BCWO* 


LA2 BCWO* 








Printer BCWO Printer BCW1 Printer BCW2 Printer BCW3 
Punch BCWO Punch BCW1 














Reader BCW1 Reader BCW2 Reader BCW3 







Punch BCW2 


Punch BCW3 


LAO BCW1* LAO BCW2* LAO BCW3* 


LA6 BCW1* LA6 BCW2* LA6 BCW3* 
















LA7 BCW3* 
LA2 BCW1* LA2 BCW2* LA2 BCW3* 














LA3 BCWO* LA3 BCW1* 


LA8 BCW1* LA8 BCW2* LA8 BCW3* 
LA3 BCW2* LA3 BCW3* 
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Low-Order Main Storage Layout (cont) 


Byte Address 
(Hexadecimal!) 


1BX 
10X 
10X 
1EX 
1FX 

Ox 
21X 

2X 
23X 





LA BCWO* 

LA4 BCWO* 

LA10 BCWO* 

LAS BCWO* 

LA11 BCWO* 

Mux. Subch. 0 BCWO 
Mux. Subch. 1 BCWO 
Mux. Subch. 2 BCWO 


Mux. Subch. 3 BCWO 





LAS BCW . 

LA4 BCW1* 

LA10 BCW1* 

LAS BCW1* 

LA11 BCW1* 

Mux. Subch. 0 BCW1 
Mux. Subch. 1 BCW1 
Mux. Subch. 2 BCW1 


Mux. Subch. 3 BCW1 


Mux, Subch. 2 BCW2 Mux. Subch. 2 BCW3 
Mux. Subch. 3 BCW2 Mux. Subch. 3 BCW3 


LA4 BCW2* 
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Mux. Subch. 4 BCWO Mux. Subch. 4 BCW1 Mux. Subch. 4 BCW2 Mux. Subch. 4 BCW3 


® 
24X 










(Unused) 





27X 
28X 


(}U09) INOAWT JDVYOLS NIVIN Y3GYO-MOT 


€ “ABY 
€028-dN 


€/S0 OVAINA AYYadS 


x 
> 
a 
iw] 
= 
> 
2] 
m 
~ 
72) 
oO 
— 
= 
S 
re") 
m 
Dn 
i= 
= 
= 
> 
a 
—< 


v 


@ ayepdn 
ov 





Low-Order Main Storage Layout (cont) 


Byte Address 
(Hexadecimal) 
2EX 
2FX 


DISKETTE 0 

DISKETTE 2 

(aa 
Tas 7W510 
cast 
iA 
car 
LA8**/WS2 LAB**/WS2 BCW1 LAg**/WS2 


LA3**/WS3 LA3**/WS3 BCcW1 LA3**/WS3 BCW2 LA3**/WS3 


(Unused) 























(}U09) INOAV] JDVYOLS NIV Y3GYO-M0T 





ps] 
oO 
Bg 
w 


Cc 
ms) 
co 
nN 
o 
Ww 


AMWWWNS JYvMLd0S/F4vMOdvH 
€/SO OWAINN AMY3dS 


v 


ify 








Low-Order Main Storage Layout (cont) 








LAQ**/WS4 BCWO 





LAQ**/WS4 






(Aa 785 (aa /Ws5 
iaro™7ws6 (aioe wow? 
(as 7s \aS 7ST Bow 
LATIN 





*Communication adapter-1 


**Communications adapter-2 (mutually exclusive with workstations} 


NOTES: 


@ MM = machine microcode ID field ® RR 


@ tt 


load microcode ID field @ 00 











BCcW1 LA9**/WS4 BCW2 LAQ**/WS4 BCW3 


BCcw2 LA4**/WSS BCW3 





LA11**/WS8 BcWw2 LA11**/WS8 BCW3 


= revision level microcode ID field 


zero filler 
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Command Control Block (CCB) Format 
































Byte 0 | 1 | 2 3 
0 controi byte 1 1/0 error count transmission byte control byte 2 
4 TCB address 
or next CCW address 
8 CCB link! addressS® 
41 or residual CCW byte count 
12 CCW address 
16 PIOCB pointer (PUB address) 
b 
20 sense byte 0 sense byte 1 sense byte 2 sense byte 3 
24 sense byte 4 sense byte 5 device status channel status 
Notes: 


During the 1/O command execution, bytes 4—-7 contain the address of the TCB associated with this CCB. 


Atl/O command termination, PIOCS inserts the address of the next CCW in the chain. 


During 1/O command execution, bytes 8—11 contain the address of the next CCB in the chain at this 
job tevel. At 1/0 command termination, PIOCS inserts the number of bytes remaining in the CCW 
byte count (when the I/O command terminated) into bytes 10 and 11. 














hae 
> 
(sr) 
© 
= 
= 
> 
= 
Oo 
(wr) 
oOo 
= 
—_ 
a 
o 
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Control byte 1 
Bits 0-2 Reserved 


3 1 = Ignore block numbers 
4 Reserved 
5 1 = CCB in wait condition 


67 Reserved 


Binary count of errors encountered processing the CCB 








Transmission byte 


Bit O O = CCB in process 
1 = CCB processed 








4 1 = Uncecoverable error 
2 1 = Unique error 
3 1.= No record found 
4 1 = Unit excaption 
5 1 = Block numbers not equal 
6 1 = Track end 
7 1 = Cytinder end 
Control byte 2 
Bit 0 1 = User error recovery 
1 1 = Accept unrecoverable errors 
2 1= Accept unique errors 
3 1 = Diagnostic CCB 
4 1 = System access CCB 
5 Reserved 
6 Reserved 
7 1 = Block number area reserved 





7 47 











During 1/0 command execution, full-word address 
of TCB associated with this CCB 

or 

At {/O command termination, fuli-word address 
of next CCW if not at end of command chain 











(ju09) 


IWWYO4 (899) 49018 TOYLNOD GNVWINOD 


we ee eg = ig hg 2 6 5 


AMVINAS JUVMLIOS/IYVMGYVH 
€/SO0 JWAINN AYMadS 


v 


br 








Command Control Block (CCB) Format (cont) 





Byte 


10-11 









Lengch 


Content 





During 1/0 command execution, full-word address 
of next CCB 
or 


At 1/0 command termination, bytes remaining in 
CCW byte count when I/O command was terminated 



































12-16 4 Full-word address of first CCW 
— 
16-19 4 Address of PIOCB entry which contains the half-word 
i address of PUB associated with this CCB 
20-23 4 Sense bytes 0 through 3 
24,26 2 Sense bytes 4 and 5 
26 1 Device status 
Bit Oo 1 = Attention 
1 ‘Status modifier 
Zz Control unit end 
3 1= Busy 
4 1 = Channet end 
S$ 1 = Device end 
6 4 = Unit check 
? 1 = Unit exception 
Eee 
2 | Channel status 
Bit 0 0 


1 = Incorrect length 

1 = Program check 

1 = tnvalid address 

1 = Channel date check 

1 = Intertace control check 
1 = Channet control check 
4 = Buffer terminate 


Nanauns 
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IPC SIO Condition Codes 


er Peripheral Peripheral Command on 
Condition Control Subsystem Interrupt Destination of Status 


Code State State Disposition Disposition Byte in lIOSTIW 


00 Available ae) stored Integrated Peripheral 


Busy Rejected Not Stored a 
Not operat- Rejected Not Stored - 
ional 


01 Available Rejecte: Stored) Integrated Peripheral 
>) 
11 





NOTES: 
Interrupt word is stored in the BCSW by a status sequence subsequent to the exit from the SIO sequence. 
The interrupt word normally contains device status and is stored at the completion of the operation. 


Sense command is not to be rejected by the integrated peripheral control when the associated peripheral 
subsystem is in stop state. 


® ©OO 


The addressed integrated peripheral control is also considered busy if there is a pending status condition 
in the subchannel or control. 


6p 
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Significance of the 01, Condition Code 


(01) .. Error Condition Location of IOSTIW 
2 
Cove atanis eye 
Invalid Command Peripheral control Peripheral subsystem 


Protection exception on 
command reference IPC Channel 

Address check on 

command reference IPC Channel 





















Storage parity check on 
command reference 






Addressing exception 
on command reference 

















(jU09) Sapog uolWpPUOD OIS Idi 


IDA SIO Condition Codes 








eS 
* go 
“ 3 Condition Device Command Interrupt Applicable Status 
Code State Action Word Stored Field in IOSTIW 
00 Available Run Accepted Device @ 
: @ 
3 01 Available Rejected Device > 
=n z 
ru own 
25 sd) no 
S 3 01 Available Rejected Device LJ 
Gc -_ 
=z 10@ Busy Rejected o 
>> > 
DVO 
m 
ng ” 
S35 NOTES: o 
= ° 
< @® IOSTIW is stored in the BCSW at completion of command. S 
= 
se @ Device status is stored if no other errors occur (such as channel status). a 
a = 
of 
o™ ® Sense, ECC sense, diagnostic, or ECC diagnostic commands are not rejected. Condition code = 00. > 
ow 
a 
) Integrated disk adapter (IDA) is considered busy if pending status condition prevails. 5 
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Attempted 
(immediate busy) 














No 








Attempted 








NOTES 

@ Refer to the AAA state. 

@ __ The COMMAND OUT response to a STATUS IN is given when the busy bit is set in the control unit 
status. A subsequent control unit request to present status is accepted by the channel, if 
possible, and a STATUS SERVICE REQUEST is generated. 

@ _— ASTATUS SERVICE REQUEST has been previously generated. 

@ A= Available 
W = Working 


P = Status pending 
N = Nonoperational 
X = Any state 








S8PO) UOIWPUOD QIS jauUeYyD saxaldninW “ES 





















































REQUEST signat is generated. 


@ A STATUS SERVICE REQUEST signal has been generated as a result of a previous operation. An IOSTIW containing 
Status pertaining to the previous operation is stored. The IOSTIW contains both CHANNEL STATUS and DEVICE 
STATUS signals if both were stored in the channel and the device address pertains to both. No new status results from 
the SIO instruction. 





v 


6 


@ A= -waitable 
working 
X = any state 
Pp 






tatus pending 


zo ve # 
BS Selector Channel $10 Condition Codes bed 
Bos : 
w ~ > 
S Condiion | 5.4g@ | Command | iosTiw Applicable Status, Initial Selection . 
Code Action Stored Field in tOSTIW Sequence 
jet asa ” 
00 AAA | Accepted | ves O Device Yes oO 
+ = 
1 aap | Rejectes | ves @ Device Yes 4 
= pe x | Rejected | vee @ Device and/or No o 
Es) channel = 
Q i. 
= 2 10 ww x | Rejected | No = No oO 
am => 
my A AW | Rejected | No - Attempted © 
ZB = {immediate busy) 5 
pal Ss " NX X | Rejected | No - No = 
== — 
= r es 
> A AN | Rejected | No Attempted 
= B — wn 
ng NOTES: oO 
on 
= wo @® Refer to AAA state. (ar) 
> @ __—_ The COMMAND OUT signal response to a STATUS IN signal is given when the control unit status has the busy bit set. S 
2 A subsequent control unit request to present status is accepted by the channel, if possible, and a STATUS SERVICE = 
—e 
Oo 
~~ 
Oo 
Qa 
t1=J 
nv 





N = nonoperational 
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Summary of System Debugging Aids 
Pseudo monitor* To identify the routine changing an HA,PM,address HPR code 99130202 (Press RUN 
a particular byte [,job-name] to continue.) 
Resident monitor* To identify the instruction SET HA,RM,address HPR code 99130404 (Press RUN 
changing a particular byte [,job-name] to continue.) 


oe | monitor To identify the instruction MM value,address, HPR code 991200 (Press RUN to 
changing a particular byte RTUE continue.) 


Lea bytes 0—B* To identify the routine destroying Included in supervisor HPR code 99130303 (Press RUN 
low-order storage debug option to continue.) 

History tables* To provide some recent history in Included in supervisor Continuous updating of resident 
SYSDUMPs debug option tables 

Halt on transient load To halt if and when a particular SET HA,TL,hex-id HPR code 990COC (Press RUN to 
transient is loaded continue.) 
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Halt on transient call* To halt if and when a particular 


transient is called 


Halt on transient exit* To halt if and when a particular SET HA,TE,hex-id HPR code 990COE (Press RUN to 
transient is exited continue.) 


Halt on shared code To halt if and when certain (or all) 
call* shared code modules are called 


Halt on shared code To halt if and when certain (or all) 
return* shared code modules return 


Halt on shared code 
return with error* 


To halt if and when certain (or all) 
shared code modules return 
with error 


Pause on shared code To pause a task if and when 
call* certain (or all) share code 
modules are called 





SET HA,TC,hex-id 


SE HA, 
SC 


SE HA, 
SR 


SE HA, 
SE 


SE PA, 
sc 


Li 
\ 


{ 


eral 


[ { prefix. 


, module-name 
prefix. 


1] 


is aire 9 


prefix. 


, module-name 
prefix. 


HPR code 990COD (Press RUN to 
continue.) 


HPR code 991D01 (Press RUN to 
continue.) 


HPR code 991D02 (Press RUN to 
continue.) 


HPR code 991D03 (Press RUN to 
continue.) 


SE25 console message (Enter ‘C’ 
to continue.) 
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Summary of System Debugging Aids (cont) 


eae 
























Pause on shared code 
return* 


To pause a task if and when 
certain (or all) shared code 
modules return 


SE25 console message (Enter ‘C’ 
to continue.) 



























Pause on shared code 
return with error* 


To pause a task if and when 
certain (or all) shared code 
modules return with error 


SE25 console message (Enter ‘C’ 
to continue.) 








Seles 


SET HA,SY,idnn 













Halt on symbiont load To halt if and when a particular 


symbiont (or symbiont phase) is 
loaded 


PIOCS debug option To identify checksum errors or SET DE,IO HPR code 990F 
internal PIOCS problems 
Transient debug option To halt on transient errors (100—1FF) SET DE,TR HPR code 99080800 






HPR code 997C (Press RUN to 
continue.) 
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Loader debug option To halt on loader errors (52—5F) SET DE,LD HPR code 991500 (Press RUN to 
continue.) 


Shared code debug To halt on error during execution SET DE,SC HPR code 990809 on shared code 
option of shared code errors (Press RUN to take a 
SYSDUMP and to continue.) HPR 
code 99130A when dynamic buffer pool 
links are destroyed. 


Dynamic buffer debug To halt on dynamic buffer SET DE,DB HPR code 99130D 
option* overflow 


Screen format To take a snapshot dump of all SET DE,INO Writes snapshot dump to job log 
coordinator input and output buffer blocks 

input/output debug when using the screen format 

option coordinator 


Screen format To take diagnostic snapshot if SE DE,SF Causes snapshot to be taken 
coordinator screen format coordinator 

input/output error occurs 

debug option 
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Summary of System Debugging Aids (cont) 


SET DE,FS 









Screen format 
coordinator 
format/input/output 
debug option 


To take a snapshot dump of the 
format block; the input buffer 
(on input operations); the output 
buffer (on output operations} 
blocks; and, if errors occur, the 
screen format coordinator blocks 


Reset pause options Resets all SE PA commands SE PA,OFF 


Reset halts Resets all SE HA commands SE HA,OFF pmre 
Reset debug options Resets all SE DE commands SE DE,OFF p None 


*Supervisor debug option required at IPL 








Writes snapshot dump to job tog 
or system printer 
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Program Status Word (PSW) Format 





system mask 





BYTE 


interrupt 
code 











32 33/34 35) 36] 37| 38] 39) 40 


instruction address 





BYTE 
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Legend for Program Status Word 


a ESSAI ERIE ENE! neers sete ener Paras 


Ga 
ian ASCII mode 


Problem register mode 









3-bit code assigning associated block of 
main storage to one of eight programs 











a = 1 (ASCII mode) 
0 (EBCDIC mode) 






® 
" 






4 





1 (problem registers selected) 
0 (supervisor general register selected) 


pr 
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Program Status Word (PSW) Format (cont) 












1 (problem mode) 
0 (supervisor mode) 


90/30 native mode 
a = 9200/9300 compatibility mode 
010 = 1§BM 360/20 compatibility mode 







mon = = 1 (monitor mode) 


Monitor mode 
0 (normal execution) 


*Refer to Program Exception Interrupt Codes and Machine Check Level interrupt Codes. 
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Program Status Word (PSW) Format (cont) 


Lt ae Ne RT ee 


Instruction length code 
Condition code** 


= fixed-point overflow 
= decimal overflow 

Program mask bits = exponent underflow 
= significance 


**Refer to CONDITION CODE SETTINGS. 


instruction suppressed 

one half word (RR) 

two half words (RX, RS, S!) 
three half words (SS) 


test value is binary 8 (1000) 
test value is binary 4 (0100) 


test value is binary 2 (0010) 
test value is binary 1 (0001) 


interrupt-allowed 
interrupt-inhibited 











7 
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ce 
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Program Exception Interrupt Codes 











Condition 

























00000001 Operation exception 












00000010 Privileged operation exception 
00000011 Execute exception 

00000100 Protection exception 

00000101 Addressing exception 

00000110 Specification exception 
00000111 Data exception 

00001000 Fixed-point overflow exception* 
00001001 Fixed-point divide exception 
00001010 Decimal overflow exception* 
00001011 Decimal divide exception 
00001100 Exponent overflow exception 
00001101 Exponent underflow exception* 
00007110 Significance exception* 
00001111 Floating-point divide exception 


¥interrupt can be masked 


Machine Check Level Interrupt Codes 


Condition 


[ome | 
Processor Machine Check Class 


11100101 Addressing or protection exception 
11100110 Control storage write bus check 
11100111 Storage parity check 

11101000 Address check 


11101100 Program exception interrupt request 
11101111 Processor stat! timer 





1OST Machine Check Class 





Addressing or protection exception 
on accessing |OSTCW 

Address check or storage parity check 
on accessing tOSTCW 

Processor stall timer 
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10ST Contro! Word (1OSTCW) Formats 


lOsSTCWO ‘ 
active count replacement count 








lOosTCW1 fixed address active address 





|___— 1OSTSW ——_—_——| 


; han. 
— _— —|=| Ee 
3 80 84 185 8488 9q 92193 |94/95 
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mee ee oes Peer es wy ene 2 


—5 : 
—15 Number of words remaining in status word 


Replacement count 


rs 
37-39 3-bit storage protection key 
40—47 Fixed address Fixed 8-bit field of status table address 








Replaces active count field when active 
count is decremented to zero 
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fOST Control Word (10STCW) Formats (cont) 


Active address 


Replacement address 


Channel number 


Not used; must be zero 


Interrupt word error 


Interrupt data error 











Points to most significant byte of next 
1OSTIW location 


Address written into active portion of address 
field when active count becomes zero 


Channel being serviced by |OST when error 
condition occurred 


Protection or addressing exception error 
detected by [OST 


Address or data parity check error detected 


by |OST 
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Channel time-out 


Channel buffer word 


Status table full 


CTO bit set when selected channel fails to 
respond to status service request acknowledge 
(SSRA) signal within specified time. 


Error detected by selected channel 


Status table location when |OSTIW to 
be stored is full 
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CCS 






device 
address 





device-status channel-status 


15 





Od pue yal 


40} JEWIOJ (MILSO1) P1OM 3dN4a}u) ISI 





Set to zero by IDA when storing Set to zero by IPC when storing 
an interrupt word 1OSTIW 


5 a CT 
Channel number Set to binary 3 by IDA Set to zero by IPC 
a 


Device address Binary code indicating device 
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associated with status entry 
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Device address 


Device end 





4-bit field identifying subchannel 
and/or device to which channel and/or 
device status applies 


One of attached disk drives affected 
by operator-initiated transition 
from stop state to run state | 


Addressed device completing previously 
initiated seek order, programmed 
offset, or has pending gated attention. 


With channel end = normal end of all Completion of previously initiated 


commands except the seek (08) command by subsystem and readiness 
Alone = accessor movement complete, to accept new command 
disc accessible 
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{OST Interrupt Word (1OSTIW) Format for IDA and IPC (cont) 


Unit check Problem with addressed disk or 


IDA 


invalid address Addressing or protection exception Addressing or protection exception 
when accessing main storage for data when accessing main storage except 
or BCW for |OSTIW references 











Unusual condition detected at subsystem 
level 
















Unusual condition occurred 
as a result of initiating operation; 
may not be an error 


ECC check error on 1D with read 
data command; ID of a record not 
associated with fields to be written, 
an ECC check error; ECC check or 
improper number of missing clocks 
detected in ID field with search 
read commands 






























(}U09) Og] pue 


WG) 40} yeW04 (MILSOI) PIOM JdnuazU] ISOI 





€ “A8y 
£028-dN 


AMYWWNS SYVM140S/S8YMGdVH 


€/SO OWAINN AUYAdS 


§ 


el 





Channel data check Detection of storage parity check 
on data access to or from main 
storage 


Channel contro! Address check occurred during IPC 
operation with main storage 
excluding IOSTIW references 


Buffer terminate Set to zero by IDA 





Same as 1IDA 
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Bit set when storage parity check, 


addressing exception, or protection 
exception is detected when accessing 


portion of BCW; set on address check 
on BCW 


IPC performed replacement operation 
required in data chaining operations 
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{OST Interrupt Word (IOSTIW) Formats for Multiplexer and Selector Channels 















tOSTIWO device address 


device status 





lOSTIw1 


status 1 








lOSTIW2 


status 2 








1OSTIW3 
94 97/98 








status 3 


channel status 
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e 


Muitiptexer Channel 


Selector Channel 


lOosTIWwO 


1OSTIW1 


lOSTIW2 


device address 


device address 


device status 


device status 





next CCW address 


remaining byte 


count 


@ | 


channel status 


channel status 
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Legend for IOST Interrupt Word Bits 


bits 0, 32 | Validation bit (V)* O (before storing IOSTIW in BCSW) 
64, 96 1 (after processing status) 


bits 1, Continuation bit** Length of lOSTIW 
33, 65 C = O° (last full word of status presented) 
Cc 1 (more than 1 full word of status is 
to be presented) 


ce 
Channel numbert Number of channel presenting status 


Device address Address of device or subsystem active on 
channel at time status is generated 





*Set to zero by multiplexer and selector channels 

“*Bit 1, set to 1 by selector channel and zero by multiplexer channel; 
bits 33 and 65, set to 1 and zero, respectively, by selector channel 

tSet to 100 (channel 4) or 110 (channel 6) by selector channel and 001 
(channel 1) by multiplexer channel 
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Attention Device status byte 


Status modifier 
Control unit end 
Busy 


Channel end 
Device end 
Unit check 
Unit exception 


*Not used Channel status byte 
*Incorrect length 


“Program check 
Invalid address 
Channel data check 


Interface control 
check 

Channel control 
check 

“Buffer terminate 





*Bits 24—26 set to zero by multiplexer channel; bit 31 set to ‘zero by selector channet 
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Legend for IGST Interrupt Word Bits (cont) 


pum | cannuite me Seo a 


45-63 Next CCW address 








Value of next channel command word address present 
in internal hardware when status word written 









Remaining byte count 






Value of byte count present in internal channel hardware 
when status word written 


¥A-63 Status 1 Additional 30 bits of status 
may be presented by a channel 
Status 2 Additional 30 bits of status 
may be presented by a channel 
oe 















Additional 30 bits of status 
may be presented by a channel 
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Buffer Control Word (BCW) Format for IDA 


BCWO 


BCW1 


skip. multitrack — direction 


i 4b 








stop read 





val 
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Buffer Control! Word (BCW) Format for IDA (cont) 


seek-difference-magnitude 





recalibrate 


BCW3 absolute-cylinder-address 





102 








111 


track 
condition 


Owe——0 | head-address 


record-no. 





prog- 
offset 


124|125 127 
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| ats | Anton | Function 


ee 
ee 
es 


Skip sentinel 


Command code to be executed by IDA; bits O—-3 
must be zero 







Set with read data command to indicate data 
transfers inhibited to main storage; 

set with search/read commands to indicate 
search begins at index 
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Buffer Control Word (BCW) Format for IDA (cont) 


Multitrack sentinel 









Set to 1 with search/read command to indicate 
search limited to cylinder boundaries rather 
than single track 








Direction sentinel lf 1, specifies accessor moves in direction of 


decreasing cylinder numbers 


ee Stop read Stop read command on record which causes error 
Ea pillage sto pele nl 


On search/read commands = number of bytes to 
be searched 










On data read or write commands = number of 
records to be processed 
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64-69 


70—79 


80—83 


Head address 
88,89 Track condition 












Unassigned; must be zero 










Seek difference magnitude During seek operation, specifies magnitude of 


difference between accessor present position 
and desired position 


Unassigned; must be set to zero 


4-bit field specifying current operation head 
address 

Condition of track where operation acts 
Unassigned; must be set to zero 


















Set to 1 = accessor reoriented and moved to 


Recalibrate 
cylinder 0; overrides bits 71—79 and 50 


97-101 Unassigned; must be set to zero 
102—111 Absolute cylinder address Final position of accessor after completed 
seek or recalibrate 
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Buffer Control Word (BCW) Format for IDA (cont) 


112-119 





Record number Number of record where operation is performed 


or initiated 


120~—124 lene een etl Unassigned; must be set to zero 


125-127 












Programmed offset Bit 125=1 programmed offset used for command 








Bit 125=0 

















programmed offset not used; bits 
126 and 127 ignored 





Bit 126=1 major offset 





Bit 126=0 minor offset 





Bit127=1 offset away from hub 


Bit 127=0 offset toward hub 
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Buffer Control Word (BCW) Format for IPC 


BCWO command code 


0 


address(a) 














c 
(r}} 0 “<0 count(r) 
32] 33) 34] 35 37| 38 

















BCWi1 (a) (a)| 0-0 count(a) 

47|48 50/51 53] 54 63 
BCW2 address(r) 
BCW3 








127 


ddl 
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Buffer Control Word (BCW) Format for IPC (cont) 


a 


9-11 Key (a, r) 








3-bit field containing I/O storage protection key 


73-75 
es ie ee uopias pebeaeG 
13-31 Address (a, r) Allows IPC to reference any byte in main storage 








during data transfer sequences 





Bits 31 and 95 =0 








most significant byte of 
addressed half word 






Bits 31 and 95 = 1 least significant byte of 


addressed half word 
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34 and 50 tir) and t(a) Single control bit used with c(a) bit: 

cla) = Oandt=0 means use A fields for 
current data transfer sequence 
(no data chaining) 

c(a)=Oandt=1 terminates control 

c(a) = 1 andt=0 use A fields for current 
data transfer sequence 
(data chaining initial 
A and R setting) 

cla} = 1 and t= 1 A fields depleted; reptace- 
ment operation required 


32 and 48 c (r, a) Specifies data chaining operations when set to 


1 
a eee rare, ates cee 
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Buffer Control! Word (BCW) Format for !PC (cont) 


t(r) and t(a) If t(a) and c(a) = 1: 
(cont) 
f=0 terminates with buffer 
wraparound error 


or O, t(r) = 1 terminates normally 


= 1, clr) =0, 
t(r) =0 normal data transfer; 
no chaining 


f= 1,c(r) = 1, 
t(r) = 0 normal data 
transfer with chaining 
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LEGEND: 
a = active 
c = chaining 


Count (r) and count {a) 


f (flag bit) 


f = flag 
r replacement 
transfer 


tt 


et 
tt 


Byte count required for all data transfer 
operations 


Unassigned; must be set to zero 
Unassigned; must be set to zero 


Indicates to IPC that current contents of 
r fields are valid for replacement operation 


Unassigned; must be set to zero 
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Buffer Control Word (BCW) Format for Multiplexer Channel 


BCWO 


BCW1 


BCW2 


BCW3 








command code 


9 


k 


ey 0 
aif 19] 13 


data-address 








: 


lo_ 
eee 





wim t 


47| 48| 49] 50) 51 


31| 
byte-count 
63 








0. 
6 


" 














: 


Lg 





2 
4 
6 





127| 
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— 
en baie ee eno ee 


Contains 1/O storage protection | Contains 110 storage protection key 


as de ahs aes isti hale 






Specifies operation to be performed by device 
and channel 














Allows multiplexer channel to reference any 
byte in main storage during data transfer 
sequences 


Unassigned; must be set to zero 


w=0 input operation (read) 
w=1 output operation (write) 
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Buffer Control! Word (BCW) Format for Multiplexer Channel (cont) 










ascending address (forward sequence) 
descending address (reverse sequence) 






t=0 transfer data 
t=1 termination of data transfer 







La aa 
| 51-63 byte count Contains byte count required for all data transfers 
ai a ee tae chit must = lanai 
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*Command Codes: 


Code Bits 


Sense 


Write 


Read 


Read backward 


Control 


Test 


Transfer in channel (TIC) 
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Channel Address Word (CAW) Format (Selector Channel) 


first CCW address 









a ee 
|/O storage protection key used by channel for 


0-2 Key 
all storage accesses of data and CCWs 


Poe | Biter 


First CCW address 
instruction 






Controls t/O operation initiated by SIO 
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Channel Command Word (CCW) Format (Selector Channel) 


data address 
command code (next CCW address if 


TIC command) 


Cc 
0 Cc byte count 
32) 33] 34; 35 
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Channel Command Word (CCW) Format (Selector Channel) (cont) 
a 


13-31 Data address 






Specifies operation to be performed by device 
and channel 






Address of location in main storage into or 
from which first byte of data is transferred 


CC (chain command flag) 








When valid ending device status received, new 
CCW fetched and operation specified by new 
command code initiated 





















SLI (suppress length indication flag) if set to 1, incorrect length condition not 
indicated to program; if CC = 1 also, command 


chaining not suppressed 
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*Command codes: 


Code Bits 


Byte count 


Transfer in channel (TIC) 
Sense 

Write 

Read 

Read backward 

Control 


Test 





Unassigned; must be set to zero 


Byte count required for all data transfer 
operations 





(ju09) (jauueyy 


40}98/9$) JEWIO4 (MOD) PsoM PueWWOD jauUeYy 














te 5.4.1.1. System Console oh en 
270 > 

. [oe] F . . 
23 Bit Position REGEND, (eon: ee 
Command Byte Write command iw) 4 

° 
A (modifier bit) = = 
= UNISCOPE 100 | : ieaiey write operation & — 
g - console = diagnostic use only = oO 
Ss B (modifier bit) oe 8 
S Es 0 = keyboard lock at completion of write sequence a) 
3s 1 = keyboard unlock at completion of write sequence BA wo 
== LEGEND: C (modifier bit) oo 
aa 3 Read command O = data transfer to UNISCOPE 100 termina! only ay Fo] 
SS A (modifier bit) 1 = data transfer to UNISCOPE 100 terminal and COP n° 2) 
= O = normal read operation 2 . © = 
= 1. = diagnostic use only F (modifier bit) 9 2 
= itei . nS) 
F (modifier bit} 0 pelle a ee EBCDIC data from processor 5 4 
T O = read in translate mode; all data transferred to processor wens ate to AS a 2 
w . 1 = write in ASCII mode; all data from processor n” 
oo in EBCDIC in ASCII 
1 = readin ASCH mode; all data to processor in ASCII code 
X (bit ignored by console control unit) 
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5.4.1.2. Workstation 


Device Command Byte fos ]2|3[|s]e]7| 
7 


Workstation | System message write foo jo}o|olo}o| + 


Diagnostic write 


System message read fo [ofo{olo| 0] 
fume foo foo» fol sfo 
Fonmencnms | foo 





















Enter system response mode 
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Workstation (cont) 


| __BitPosition | Position 


i OOO000u 


Load RAM | tcosram = fo fo fo fo 
00 
Foren fol 
Feomensecie fol fe 
Fons ooo 


*Commands for {PCA rather than the WSC 
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5.4.1.3. 0773/0778 Printer Subsystems 


fom | cmmenore EET 
eracr| caewaenomarmrm—0[5]fofo fol 
Printer 

Load code buffer a fafr fa fof af] 
Primeme ——_felolele lol 
Ce COE UIHE 
es ODIO 
seine [foo [o 
mec noaiae 

ERGG 




























Read vertical format buffer* 


ame C CCEA 
oneness OOCCO0O0 








*These commands are normally for diagnostic use only. 
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0773/0778 Printer Subsystems (cont) 





Advance 2 lines 
Advance 3 lines 
Advance 4 lines 
Advance 5 lines 
Advance 6 lines 





Detail Forms Advance Bits 


Program selectable 
skip codes 










*This code should not normally be specified in the command. 


Advance 10 lines 
Advance 11 lines 
Advance 12 lines 
Advance 13 lines 
Advance 14 lines 





Program selectable 
skip codes 


Detail Forms Advance Bits 
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5.4.1.4. 0717 Card Reader Subsystem 


Device Command Byte 
oj {2 [3] ¢/ 5/6] | 
0717 Reader A}IB/] X{D 
XX] X1X 


*As a result of sense command, reader control transfers two sense- 
bytes to main storage. 










Read control 


Sense* 


LEGEND: 
A (modifier bit) 
Q = normal read operation 
1 = diagnostic use only 
B (modifier bit) 
O = normal read operation 
1 = select read station 2 only, inhibit compare error 


LEGEND (cont): 


D&E (modifier bits) 

Lee anerer 80-column read 

E = 0 

2 . ; \ short-column (51 column) read 

D= 1 

E=1 \ short-column (66 column) read 
F (modifier bit) 

O = read in translate mode 


1 = readin image mode 


x (bit ignored by 0717 card reader) 


oe 
o 
3 
3 
ry 
Ss 
Qa 
(oP ] 
° 
Qa 
© 
“ 
— 
(=) 
= 
~~ 
Ce] 
i=) 
© 
Fi 
° 
© 
a“ 
_~ 
2 
° 
s 
= 
— 
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5.4.1.5. 0719 Card Reader Subsystem 


Bit | Bit Position =| 


——- PEEEEEE 
7 


0719 Reader Feed 
Read 
Deselect* 


*This command must not be issued following a feed or read buffer 
command. 


Device 
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5.4.1.6. 0605 Card Punch Subsystem 


[ores | comms Lor sysyefeLs[7 
Ooguuuuu 










E 
0605 Punch Punch control A|B|X|X 
Sense* X|X}X1X F 
*Reader control transfers two sense bytes to main storage. 
LEGEND: 
P&R 
A (modifier bit) 
Q = normal punch/read operation 
1 = diagnostic use only 
B (modifier bit) 
Q = stop on error 
1 = sort errors and remain in run state 


x (bit ignored by punch control unit) 


LEGEND (cont): 


(modifier bit normally for diagnostic use) 
re) = 
1 = 


normal punch operation 
select reject stacker, terminate data transfers, 
and eject the! card based on the punch data 


(modifier bit) 
O = normal punch operation 
1. = punch and/or read in image mode 


{modifier bits) 
= Oand 


= 6 Invalid code results in a command reject 


a ee Read operation specified with no punch operation 


= 0 Punch operation specified with no read operation 


1 and 


P 
R 
P 
R 
P = 1and 
R 
Pp 
R 1 


Punch and read operation specified 


(U0) SadjAeq Jd} 10} sapog puewwi0) 





€ “AdY 
£028-dN 


AUVWINNS JYVMLI0S/SUVMCNVH 


€/S0 SWANN ANY3dS 


99—-S 





5.4.1.7. 8413 Diskette Subsystem 


Bit | Bit Position | 
—— SEEEE EEE 
8413 Diskette | Load track and sector LTS 0 j0 
or 
4170 


Faas | mr _folofols fools a 
e000 
Write index | writeindex | wi fofofo|s fo fofo|1 
wits iniaaieas_ | ono [o[ fos foo] 0] 
= om 518] 9) ae) 
Read deleted po ap eparh 
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*Any hexadecimal value within the stated ranges will execute the command. 


** Any hexadecimal value may be used for the first digit (bit O—3); the second value 
(446) is the significant value for the sense command. 


S 


lv 
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Communica- 
tions Adapter 











Enable data output 


Enable data output 
with automatic 
turnaround 


fsontwece | Jo foo fo fo fof 
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Send mark 


Send idle 
Enable data input 


Prove 
Toner |e 


Set busy 
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Communications Adapter (cont) 












Communica- 
tions Adapter 
(cont) 





Enable data set 
ready monitor 


Load control bytes: 
Byte 1, 2, 3,4 
Byte 2, 3, 4 
Byte 3,4 


Byte 4 











(ju09) saolAag dq] 10) sapog puewwoy 


& “AGY 
£028-dN 


AMVWWNS JYYMLIOS/IYYMONVH 
€/S0 IVAINN AYYadS 


19--¢ 





Load control char- 
acter detect table: 


Table 1 


Table 2 


Table 3 


Table 4 


Load control 
interpretation table: 


Table 1 


Table 2 


Table 3 


Table 4 


59 


99 


D9 
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Communica- 
tions Adapter 
(cont) 














| LA test (aiagnostic) | test | LA test (aiagnostic) | 







Modem test 
(diagnostic) 






Read port control 
word (diagnostic) 








= ae 












(jU09) SadiAaq Jq] 10} sapoy puewwioy 


€ ‘AGY 
€0¢8-dn 


AMVIWWAS JYVMLI0S/3UVMCNVH 


€/SO IWAINN AYY3dS 


S 


eS 





Read control char- 
acter detect table: 


Table 1 
Table 2 
Table 3 


Table 4 


Read control 
interpretation table: 


Table 1 


Table 2 


Table 3 


Table 4 


1A 


5A 
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5.4.2.1. IDA Channel Codes 





Format write 


Bit Positions 





Write data 





Search/read equal 





Search/read HI or equal 











ECC sense 





Diagnostic 





ECC diagnostic 
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5.4.2.2. 8415/8416/8418 Disk Subsystems 


Bit Positions 









Format write 


Pwned 
[semen [o 
Psravenanoeas [a 
moa 
[oon 
Pescara [ol 
acon fo 
Pe 
ao 
cme de 
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5.4.3.1. 0768 Printer Subsystem 


Bit Positions 


[somo Pepe eleofe 
saninoemes Dep feof 


0000 
rast fof fools 
O00 
[ comeawnfomeewe fo 
CoO G00n 

elelolelle Ts 


Advance-no print (control) 








LEGEND: 
Bit position 7 is the least significant bit. 
X may be a 1 or O bit and is ignored. 
CDE F (detail bits) 
0000 = no advance 
0001 = advance 1 line 


00 1 0 = advance 2 lines 
001 1 = advance 3 lines 


under program control 





0 1 00 = paper advanced under contro! of form control tape to the line corresponding to the 


thru same hole combination punched in the tape. Skip may be from 1 to 132 lines. 
111Y 


Y=0Oor1 








111 Y = home form and line selection code 
when Y is O=6 LPI 
when Y is 1 =8 LPI 





100 1 = form overflow 
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5.4.3.2. 0770 Printer Subsystem 















Bit Positions 


ae 


| Setinnibitstaws | inhibit status ieee 
eee tare er 
aso 
eee EEA ee 
ee Rees 
eee ea es 
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0770 Printer Subsystem (cont) 





Bit Positions 


as 
PPP PEELE! 
pame PPP PPP 

immer fet tetefefel [oy 
ee CC cc 


CS 
ome fe pope fel 
Pomme ef Pp fep 
Er 


Read print line buffer 








ee eee a ae 
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Raise cover* 


No operation (No-op) 





Read load code buffer 


rarmeoromee tet fe pe fof ope fey 
i a CCC CY 
SK 


*1/O channel cannot initiate these commands when printer is in stop mode, having bit 1 set in 
sense byte 0 (intervention required). All other commands are sent by the channel and executed 
formally. LEGEND: 


P is an odd parity bit. 

Bit position 7 is the least significant bit. 

X may be a 1 or O bit and is ignored. 
ACDEF detailed advance bits are as follows: 
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0770 Printer Subsystem (cont) 





BitA 


Bits 


fl 




















Space 0 line (note 1} Advance repeat 0 0 (9) 
{—~ 

Space 1 line Skip to code 1 i¢) ie) 0 
Space 2 lines Skip to code 2 10) 0 1 
Space 3 lines Skip to code 3 10) 0 1 
Space 4 tines Skip to code 4 ie) 1 (8) 
Space 5 lines Skip to code 5 0 1 8) 
Space 6 lines Skip to code 6 QO 1 1 
Space 7 lines Skip to code 7 0 1 1 
Space 8 lines Skip to code 8 1 Oo 

Space 9 lines (note 2) Skip to code 9 1 (9) 








_— 
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Space 10 lines 


ee 
co 
ee 
ee 

ieee 


Space 15 lines 













NOTES: 


Skip to code A 1 0 1 


1. Code ACDEF = 100000 causes an advance in accordance with the 
ACDEF detail bits of the last ACDEF not equal to 100000 advance- 
only, print-advance, or advance-print command. 


2. Code ACDEF = 01001 is reserved for use with code 9 (sense byte 
2 bit 4) and causes a unit check status when detected in the vertical 
format buffer. 





3. Code ACDEF = 01100 is reserved for use with unit exception 


Skip to code F : : 
status (forms overflow) when detected in the vertical format buffer. 
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5.4.3.3. 0776 Printer Subsystem 


€ “A0Y 
€028-dN 


polsfets|«{s[o][>| 
Load Vertical Format Buffer @) 10) 1 1 0 i?) 0 1 1 
Load Code Buffer © 


Print Advance ® 


(}U09) sadiAag jauueYy) 
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Form Advance ® 


Diagnostic Write@) @® 
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Read Print Line Buffer @ 


Read Load Code Buffer @ 


Read Vertical Format Buffer ®@ 





Sense 1/O 
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® 
Test 1/0 
Test 1/0 } 
Set Inhibit Status 
Reset Inhibit Status 
Fold 
Unfold 
Inhibit Data Check 


Allow Data Check 


No-Op 


LEGEND: 


X bits are ignored by printer control. 
A, C, D, E, F are modifier/detail bits. 


NOTES: 


@) Channel cannot initiate command 
when printer is in STOP state. 
Intervention is required. (Sense byte 0, 
bit 1 is set to 1.) all other commands 
can be sent by the channel and are 
executed normally. 


@ Diagnostic use only. 
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5.4.3.4. 0716 Card Reader Subsystem 


Test-I/O 


Set-inhibit-status (invalid for 
C/SP) 


Reset-inhibit-status (invalid 
for C/SP) 


Control (used for diagnostics) 





Bit Positions 
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LEGEND: 
Bit position,7 is the least significant bit position. 
X may be a 1 or O bit and is ignored by control unit. 


A (read bit) 
O = read data 


B 
0 = stop on errors 
1 = sort errors 


ae t 80-column read 
- 7 t short card 51-column read 


mo 
i 
= 


t short card 66-column read 


C=1 

F=0 t dual translate feature 
c=0 . 

F=0 t read in translate mode 


F (detail bit) 
O = read in translate mode 
1 = read in image mode 


A=1 
F=1 
Cards are advanced but data is not read. Two bytes containing the 16 
special diagnostic status bits are sent to the multiplexer channel for main- 

tenance purposes. 


t maintenance mode read 


To read 96-column cards, use the normal 80-column card read commands 
with the 96-column card adapter installed. 
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5.4.3.5. 0604 Card Punch Subsystem 


Control pe for nondata 
transfer commands) 





Bit Positions 





LEGEND: 


X may be a 1 or O bit and is ignored. 


A,C,D, E, F modified/detail bits are as follows. 
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Detail Bits for Control Command Interpretation = 
x) 
Denotes normal operation 3 
Gs) 
A=1 Indicates transfer postpunch read data to the punch buffer (this [ao | 
function is a maintenance feature only) = 
© 
C=1 Functions to advance the cards one station (feed a card) and to a 
place the card punched on the previous punch order into the oe 
select stacker : = 
Cn a 
— 
D=1 Functions to feed and punch a card 


Functions to feed a card 
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0604 Card Punch Subsystem (cont) 


Detail Bits for Load Buffer Command Interpretation 
Functions to load the punch buffer 

Functions to load the read buffer (read buffer test function) 
Functions to advance the cards one station (feed a card) and to 
place the card punched on the previous punch order into the 
select stacker 

Functions to feed and punch a card 

Functions to feed a card 


Functions to cause cards to be punched in compress mode 


Functions to cause cards to be punched in image mode 
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Detail Bits for Control Command Interpretation 
Functions to unload the read buffer 
Functions to unload the punch buffer 

Functions to read data punched in the compressed mode 


Functions to read data punched in the image mode 
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5.4.3.6. 9200/9300 Processor 


Command codes for the printer, card reader, and card punch are the same as shown in 5.4.1 for these devices on the Integrated 
Peripheral Channel. 
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5.4.3.7. 8411/8414/8424/8425 Disc Subsystems 


SEEK 


Seek 
Seek-head 
Seek-cylinder 


WRITE 


Write-home-address 

Write-T D-record 
Write-count-key-and-data 
Write-special-count-key-and-data 
Write-data 

Write-key-and-data 


Bit Positions 


| +{ 2{ 3/4] 5 [6] | 


ooooco°o 


ooooo9o 
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8411/8414/8424/8425 Disk Subsystems (cont) 


Read-home-address 
Read-TD-record 
Read-count 

Read-data 
Read-key-and-data 
Read-count-key-and-data 
initial-program-load 





Bit Positions 


0/1] 2] 3/4] 5[6[7| 


oooooo;°o 


ooococoso 
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SEARCH 




















Search-home-address-equal 
Search-!D-equal 

Search-1ID-high 
Search-ID-equal-or-high 
Search-key-equal 

Search-key-high 
Search-key-equal-or-high 
Search-key-and-data-equal 
Search-key-and-data-high 
Search-key-and-data-equai-or-high 
Continue-scan-equal 
Continue-scan-high 
Continue-scan-equal-or-high 
Continue-scan-no-compare 
Continue-scan-set-compare 
Continue-scan-set-compare 


















SSSSS2S2222222222 
Ors-23202+=02-?02-00 
fee 0ofn0 22022072202 
mae|pa Oooo0ocoeodoo0o0°odc=+-=- 
CDOCCOOO Re aa as o0OR 
aeroaroowerrrFreoo0o°oedceoe 
ooooa0of 90000 0000 
—_ = wei eae FPF ePeFP Fa ste aA = 
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8411/8414/8424/8425 Disk Subsystems (cont) 


Command 





SENSE 


Sense-!/O 
Sense-reserve 
Sense-release 


MISCELLANEOUS 


Set-file-mask 
Recalibrate 
No-operation 
Space-count 
Erase 
Test-1/0 





Bit Positions 


jo} | 2| 3|4] 5] 6) 7| 


ooooco 





LEGEND: 


Bit positions in a byte, position 7 being the least significant bit 
position. 


The M bit, when 0, establishes normal operation mode. The M bit, 
when 1, establishes multiple-track mode. This bit is ignored by the 
control unit on an initial-program-load command. When the M bit is set 
to 1 in the command, the disk unit upon encountering the index mark, 
increments the head register to switch to the next head. This M bit 
when set to 1 in a search-truncated command, and the track descriptor 
record (TDR) is used as a data record, enables the program to cascade 
down the cylinder switching to the next head after reaching the index 
mark. If the track descriptor record is not used as a data record, and the 
data length is O along with external interrupt status containing unit 
exception, disk transfer terminates. If the TDR does not have a data 
length of 0, the data within the TDR will then be presented, and the 
read/write, search-truncated, jump, and chain continue. 
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5.4.3.8. 8430/8433 Disk Subsystems 


Command 


CONTROL 


Seek 

Seek cylinder 
Seek head 

Set sector 

Seek and set sector 
Recalibrate 

Set file mask 
Space count 
Retry restart @ 
No operation 
Restore 


ooooo0cocooc°cnoe 


Command Code 


Multiple Track OF F 


Bit Positions 


oooooooo°coe°o 
oor-oo0o0+-+-000 
“~O-O7- 00-00 


oorr-0o0q0o0++-0 
ey oor -orf-o0co 


Multiple Track ON 
(if applicable) 


Bit Positions 
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8430/8433 Disk Subsystems (cont) 





Command 


WRITE 


Home address 
Record 0 

Erase 

Count, key and data 
Special count, key 
and data 

Data 

Key and data 





ooooco°o 


oo 





Command Code 


Multiple Track OFF 


Bit Positions 





Multiple Track ON 
(if applicable) 


Bit Positions 
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Command Codes for Multiplexer and Selector 
Channel Devices (cont) 





s i 
3 2 & 
BB ‘ 
$252 5 
5 ?f£ 0 po = 
Beas Ses 
CFSE gig 
g2eze_ fe 
x= 
SSSGESSS 
rRPrtvEevvy 


SEARCH 





UP-8203 SPERRY UNIVAC 0S/3 5—77 
Rev. 3 HARDWARE/SOFTWARE SUMMARY 
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8430/8433 Disk Subsystems (cont) 


Command 


Home address 
Count 

Record 0 

Data 

Key and data 
Count, key and data 
Multiple count, key 
and data 

IPL 

Sector 





Command Code 


Multiple Track ON 
(if applicable) 


Multipte Track OFF 


Bit Positions 








Bit Positions 





ooooco°o 
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SENSE 

Sense 1/0 0/04;0/010;1j;0;0 
Command code sense 1/010/0;0/1j;0;0 
sense @ 

Read reset buffered 17/0/1/0;0/1}0;0 
log 

Release 1/0/0)1/0]1j;0}0 
Reserve 110)1})1/0]1/]/0]0 
Test 1/0 O}O}O}O}/0j;0]O]O 
Read configuration )4 olo 010 


NOTES: 


Implemented on SPERRY UNIVAC 1100 Series systems only. 
{mplemented on SPERRY UNIVAC Series 90 systems only. 
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5.4.3.9. UNISERVO 10/14 Magnetic Tape Subsystem 





Command 


Set inhibit status 


Reset inhibit status 








Bit Positions 















Read/backward 


Command 










Bit Positions 






ee OOGCCOO 


LEGEND: 


X may be a 1 or O bit and is ignored. 


1 = 1 — Set unit check status if bit 4 of sense data byte 3 is set. 
t= 0— Do not set unit check status if bit 4 of sense data byte 3 is set. 


CCC (control command code): 


000 
001 
010 
011 
100 





rewind 

rewind with interlock 
erase 

write tape mark 
backspace block 
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LEGEND: (cont) i) 
: 23 

401 = backspace file - 3 
110 = forward space block i o > 

5 = SS 

111 = forward space file oO Qa 
DDMMM (density set, mode modifier): ® for) 
00011 = request TIE (9-track NRZI) 2 a 
11000 = set 1600-bpi mode (This mode is set for 9-track operation when control unit is reset or the master unit is cleared.) “” a 

11001 = set 800-bpi mode for 9-track os 
00000 = no operation oO 2 

00001 = reset simulate mode = = 

01001 = set simulate mode a —s 

10001 = set monitor mode =a 

01011 = set low gain (The gain condition applies to a read or space operation immediately —s 
following the mode-set command. At the end of the operation, the mode is reset to high 2 

gain.) 2 

OOMMM = set 200-bpi mode for 7-track o 
O1MMM =. set 556-bpi mode for J-track Applies only for certain values of MMM. =) 
10MMM_ =. set 800-bpi mode for 7-track “ 
Nine-track operation overrides, but does not reset, a 7-track mode setting. Seven-track operation overrides, = 
but does not reset, a 9-track mode setting. Nine-track operation mode settings apply only to write, write-tape- Q 
mark, or erase commands executed from load point. 2 
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5.4.3.10. UNISERVO 12/16 Magnetic Tape Subsystem 









Bit Positions 


Set inhibit status 





Reset inhibit status 





Sense/reserve 















Bit Positions 


HgBBBEoE 


Command 


Read backward jo} ofo} | 
Ee OGCCOUD 
2 ESAS SE 2 


ees COSRSHESD 
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MMM (mode modifier): 


a 000 = no operation, 1600 bpi if DD = 11 
- 001 = failure-finding mode (maintenance personnel only), 800 bpi if DD = 11 
010 = odd parity recording, data converter ON, translator OFF, density per DD 
011. = lowgain (applies only to read or space operation immediately following mode set command; 





aS 

2 5 ; oOo 
a8 LEGEND: eee 
Bit position 7 is the least significant bit position. 5 3 
2 > 
X may be either a 7 or 0 bit and is ignored. o = 

=x oO 
= CCC (control code): <S 
z 2 000 = rewind oo 
35 a 001 = rewind-with-interlock aad 
oe 010 = erase ao o 
as i om 

aS. 011 = write tape mark —] 
Ss 100 = backspace block a= 
DS i=] 
mo 101. = backspace file => 
2A _ 
= 3 110 = forward space block So; 
= 111. = forward space file g 
Es] C) 
< = 
i) 
Ss 
a. 
wn 
= 
oO 
Q 
- 
[-) 
= 


gain is reset to normal gain at end of operation). DD must be 01. Track-in-error DD=00 


OOOO 
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UNISERVO 12/16 Magnetic Tape Subsystem (cont) 


LEGEND: 
100 = even Parity recording, data converter OFF, density per DD, translator OFF 
101 = 7-track, even Parity, translator ON, data converter OFF, density per DD 
110 = odd parity recording, data converter OFF, translator OFF, density per DD 
111. = 7-track, odd Parity, translator ON, data converter OF F, density per DD 


DD (density set), applicable to 7-track Operation only: 


00 = 200 bpi 
01 = 556 bpi 
10 = 800 bpi 
11 = set 9-track mode 


Nine-track operation forces 800 bpi and odd vertical parity recording. 
Nine-track operation overrides but does not reset 7-track mode setting. 











(]U09) sadinag jauuey) 
HINW 40 sapog puewwoy 


40}9919§ pue saxajd 


€ AGY 


£028-dN 


AMYWNNS SUVM1J0S/SUVMOYVH 
€/SO OWAINN AudadS 


§8—-G 





5.4.3.11. UNISERVO 20 Magnetic Tape Subsystem 


Bit Positions 


rola) ia] el? 


x40 |O0 
or 
xX {1 


Set inhibit status na09090 


Command 








Reset inhibit status 


Sense/reserve 





Sense/retease 











Command 


Read backward 





Control 


Bit Positions 





Mode set 
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UNISERVO 20 Magnetic Tape Subsystem (cont) 


LEGEND: 


X may be a 1 or Obit and is ignored. 


|= 1 — Set unit check status if bit 4 of sense data byte 3 is set. 


! = 0— Do not set unit check status if bit 4 of sense data byte 3 is set. 


CCC (control cade): 


000 
001 
010 
011 
100 
101 
110 
111 


rewind 

rewind with interlock 
erase 

write tape mark 
backspace biock 
backspace file 
forward space block 
forward space file 


DDMMM (density set, mode modifier): 


00011 
11000 


11001 
00000 


K 


W 


request TIE (9-track NRZI) 

set 1600-bpi mode (This mode is set for 9-track Operation when control unit is 
reset or the master unit is cleared.) 

set 800-bpi mode for 9-track 

No operation 








q jauueyy 


SIIIAd 


(jU09) 


40}99)9¢ pue Jaxajdiinw 10) sapog puewwoy 


€ “AGY 
€028-dN 


AMWWWS JY¥MLI0S/JUVMGuVH 
€/S0 JWAINA AMYadS 


S 


18 








LEGEND: (cont) 


00001 
01001 
10001 
01071 


OOMMM 
071MMM 
10MMM 


Nine-track operation overrides, but does not reset, a 7-track mode setting. Seven-track operation overrides, 
but does not reset, a 9-track mode setting. Nine-track operation mode settings apply only to write, write-tape-mark, 


iM 


reset simulate mode 
set simulate mode 
set Monitor mode 


set low gain (The low gain condition applies to a read or space operation 
immediately following the mode-set command. At the end of the operation, the 


mode is reset to high gain.) 

set 200-bpi mode for 7-track 
set 556-bpi mode for 7-track 
set 800-bpi mode for 7-track 


or erase commands executed from load point. 


applies only for certain values of MMM. 
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5.4.3.12. UNISERVO VI-C Magnetic Tape Subsystem 





Command 


Bit Positions 





Set inhibit status 





Reset inhibit status 



































| Mode set 


Command 


Bit Positions 





Pell 





LEGEND: 


Bit position 7 is the least significant bit position. 


X may be a 1 or O bit and is ignored. 


CCC (control code): 


000 
001 


010 
011 
100 
101 
110 
111 








rewind 
rewind-with-interlock 
erase 

write tape mark 
backspace block 
backspace file 
forward space block 
forward space file 
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MMM (mode modifier): 


000 
001 
010 
011 


100 
101 
110 
111 


no operation 

reserved for failure-finding mode (maintenance personnel only) 

odd parity recording, data converter ON, density per DD 

low gain (applies only to read or space operation immediately following mode set 
command; gain is reset to normal gain at end of operation). DD must be 01. 

even parity recording, data converter OFF, density per DD 

invalid 

odd parity recording, data converter OFF, density per DD 

invalid 


DD (density set), applicable to 7-track operation only: 


00 
01 
10 
1 


it} 


200 bpi 
556 bpi 
800 bpi 
not used (invalid command) 


Nine-track operation forces 800 bpi and odd vertical parity recording. 
Nine-track operation overrides but does not reset 7-track mode setting. 
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5.4.3.13. 0920 Paper Tape Subsystem 






Bit Positions 





Command 












Set inhibit status 















Reset inhibit status 








Control (used for nondata 
transfer commands) 











LEGEND: 

Bit position 7 is the least significant bit position. 

X may be a 1 or O bit and is ignored. 
Test-input/output-status (T!O) instruction is used with 
9200/9200 11/9300/9300 It Systems only. 


A = 0 indicates character recognition is operative. 
A = 1 indicates operation in binary mode. 
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5.4.3.14. 2703 Optical Document Reader 






Command Byte 













Operational 
Test I/O 
Set inhibit status 
Reset inhibit status 
Sense 
Read 1 backward 
Read 2 backward 
Read 0 backward 
Stacker 2 immediate 
Stacker 3 immediate 
No-op 






















x «KK KK KK KK OK 
xx KKK KK KK OK 
or-ro~-~Oox- Ox 
x=-9OxX =-xXxoOo7- x 
ooor~-~"O000 
ooorers|O00 
-=]=+0000000 
mp- oOo 0000 00 








Read Select 
OCR read 
No OCR read 
OCR and mark read 
Mark read 
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2703 Optical Document Reader (cont) 


Command Byte 


OCR and card read 

Card read 

OCR read and card read transtate 
Card read transtate 

Mark read translate 

OCR read and mark read transtate 


Stacker 2 mode preselect 

Stacker 3 mode presetect 

Stacker 2 preselect and modulus 10 check digit mode 
Stacker 3 preselect and modulus 10 check digit mode 
Modulus 10 check digit select mode 

Stacker preselect mode reset 


Document length 
Document length 3.00 to 3.30 
Document length 3.31 to 4.00 
Document length 4.01 to 5.90 
Document length 5.91 to 8.75 





Bit Positions 


x «KK 





eoo000 


oooco 
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Mark read stacker 
Mark read stacker, row 0-1 
Mark read stacker, row 2-3 
Mark read stacker, row 4-5 
Mark read stacker, row 6-7 
Mark read stacker reset 


Diagnostic 
Set diagnostic 
Read diagnostic 
Write diagnostic 
Reset diagnostic 


NOTE: 
Bit position 7 is least significant bit position. X may be either a 1 or 0 bit. 


xx x & 
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5.4.3.15. 2521 Channel Transfer Switch 
‘Command codes for the channel transfer switch are transparent to you. 
5.4.3.16. 9000 Series Channel Adapter 


Bit Positions 


eee CO OCEORGO 
Read backward 


Sense 





Test 1/0 


Test 1/0 
override LEGEND: 
D = Command detail bit 
| west | X = Ignored by adapter 
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1/0 Channel Number Assignment 


Channel 0 = 


Channel 1 = 


Channel 2 = ’ Unnassigned 


Integrated 
Disc 
Adapter (IDA) 


Channel 3 = 


Integrated 
Peripheral 
Channel (IPC) 


Multiplexer 
channel 


Channel 4 = 


Channel 5 = 


Channel 6 = 


Channel! 7 = 


Selector 
channel 1 


Communications 
Intelligence 
Channel (CIC) 


Selector 
channel 2 


1/O Status 
tabler 
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IDA Device Addresses 


Address Field Bits* 


Disk drive 0 


Disk drive 1 


Disk drive 2 


Disk drive 3 


Disk drive 4** 


Disk drive 5** 


Disk drive 6** 


Disk drive 7** 





*Address field bits correspond to bits 24—31 of SIO 
instruction. 


**Requires expansion feature for eight disk drives. 
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IPC Device Addresses 













Address Field Bits* 













Console © 
(UNISCOPE 100) 


Workstation 1 


°o 
°o 


Workstation 2 


°o 
°o 


° 
°o 
° 


Workstation 3. 


Workstation 4 


°o 
° 
°o 


o 
° 
o 


Workstation 5 


Workstation 6 


° 
°o 
° 


o 
° 
°o 


Workstation 7 


Workstation 8 


° 
° 
°o 


o 
°o 
o 


Workstation 9 


Gee df lel 


0 |0 |O 0 j0 jO|, 
o/0;|0 0 
0 


Address Field Bits* 


Workstation 10 
Workstation 11 
Workstation 12 
8413 diskette 0 
8413 diskette 1 
8413 diskette 2 
8413 diskette 3 
0717 reader 
0719 reader 


0773 printer 


0778 printer 





0605 punch 

LA — O(CA — 1) 
LA — 6 (CA — 1) 
LA — 1 (CA — 1) 
LA — 7(CA— 1) 
LA — 2(CA — 1) 
LA — 8 (CA — 1) 
LA — 3(CA — 1) 
LA-9(CA—1) 


LA — 4(CA — 1) 


Address Field Bits* 


O |O {0 [0 {0 {0 |1 


0 {0 jO JO JO |1 JO JO 


LS 
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IPC Device Addresses (cont) 















Address Field Bits* 


LA — 10 (CA — 1) 
LA — 5(CA — 1) 
LA — 11 (CA — 1) 
LA — O{(CA — 2) 
LA — 6 (CA — 2) 
LA — 1(CA — 2) 


LA ~7(CA — 2) 


LA — 2 (CA ~ 2) 


LA —8(CA — 2) 


Address Field Bits* 





LA —3(CA — 2) 
LA —9 (CA — 2) 
LA ~ 4 (CA ~ 2) 
LA — 10 (CA — 2} 
LA —5 (CA — 2) 
LA — 11 (CA — 2) 


*Address field bits correspond to bits 24—31 
of S!0 instruction. 

LEGEND: 

LA 
CA 


line adapter 
communication adapter 


i] 
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Status Byte Format for System Console, Printer, Diskette, Reader, and Punch 


Condition Which 
Sets Bits 


Attention Indicates transition from stop state to run state 


ete el 


Set to zero by reader control 





ie Set to zero by reader control 
ca Set to zero by reader control 


Device end Indicates completion of command initiated by IPC and readiness 
to accept new command 
fs | Unit check* Indicates at jeast one bit set in sense byte 0 
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Status Byte Format for System Console, Printer, Diskette, Reader, and Punch (cont) 


Condition Which Raat! 
: anin 
Sets Bits i 
V pads Set to zero by reader control (applies to system console, reader, 
and punch) 
Unit exception Indicates an abnormal condition occurred during operation 
{applies to diskette only) 


Unit exception Indicates forms overflow. (Applies only to 0778 printer 
and is presented with device end status of print-advance 
or advance command.) Paper advances the number of 

positions specified by the command. 










*Refer to conditions listed in 5.9, 1/O sense data byte definitions. 
Device status byte corresponds to bits 16—23 of IOSTIW. 


**Status byte information in bits O—6 applies to 8413 diskette and 0778 printer subsystems, as well 
as to the system console, readers, and punches. Bit 7 is an exception which is interpreted differently 
for system console, readers, and punches, than for 8413 diskette and 0778 printer subsystems. 
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Status Byte Format for Workstation 


Condition Which 
Sets Bits 


Attention 


Meaning 


Indicates that one of the following occurred at the workstation: 


operator activation of the transmit key; 


an implied transmit function (DC1, ESC DC1) contained in a write 
command; 


operator activation of any one of 23 function keys; 


operator activation of a mode change request from workstation mode to 
system mode or vice versa; 


a RAM parity error occurred at the device; 


a power Condition occurred at the device; or 





when presented with status bit 2 indicates catastrophic failure. 
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Status Byte Format for Workstation (cont) 


Condition Which 
Sets Bits 


Status modifier 


Control unit end 


Indicates addressed workstation is executing previous command. 
Channel end indicates completion of the outstanding command. 





Set if sense byte O, bit 2, sense byte O, bit 6, or the contents of sense bytes 3 
through 5 are nonzero. 


Indicates the first SIO returned with a busy condition code causing the IPCA to 
store this device address. When not busy, the IPCA generates a status interrupt 


with the stored address and sets this bit. Status is generated only for the first 
SIO. When presented with status bit O, it indicates catastrophic failure. 


Indicates successful completion of command and readiness to accept a new 
command. 
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Condition Which 
Sets Bits 


Meaning 


Indicates some condition that prevented successful command completion 
occurred at the device or the workstation controller or the IPCA. Unit check 
implies that at least one bit in sense byte O or sense byte 6 is set to 1. 
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5.9.1.1. System Console 


SENSE 
DATA 
BYTE 





BIT 0 
COMMAND REJECT 
POWER OFF 


INTERVENTION 
REQUIRED 


COP NO RESPONSE 


BUS OUT CHECK 


OPERATOR PRINT 


EQUIPMENT CHECK 


WAIT ACTIVE 


DATA CHECK 


TRANSMIT ACTIVE 


OVERRUN 


AUXILIARY 
INTERFACE 
FEATURE 


PRINT TIME-OUT 
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System Console (cont) 


Bit Bit 


‘niti 
Position Designation estinition 


Sense Data Byte 0 


Command reject Set to 1 if an invalid command is issued, or the wait-active (SB1,3) or operator- 
print (SB1,2) sense bits are set when a read or write command is issued, Also set 
if the transmit-active (SB1,4) sense bit is set when a write command is issued. 


Intervention Set to 1 If the systern console power {[s off (SB1,0); COP no response (SB1,1) or 
required equipment check (S8,3) sense bit is set. 


eer | Bus out check Set to O (not used). 
Equipment check Set to 1 if a fuse fauit, print test, interlock, or out-of-paper condition is 
detected during a write command with the C modifier bit set. Also set if a print-time- 
out (SB1,6) is detected, Always 0 if the auxiliary interface feature is not installed, 


[Sane 
during execution of a read or write command. 

Set to 0 by the system console control. 

Set to 0 by the system console control. 
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Sense Data Byte 1 









Console Set to 1 If the system console power has not sequenced up, 
power off 


ae ena 
2 Operator print Set to 1 if the auxiliary interface indicates a print sequence is in progress. 
Always 0 if the auxiliary interface feature is not installed. 






Set to 1 if the auxiliary interface cannot perform print sequences because the 
COP Is in a power-off state or is nonexistent. Always 0 if the auxiliary interface 
feature is not installed. 


Wait active Set to 1 if the operator presses the WAIT switch, or power is turned on at the 
system console, 
Set to 1 if the operator presses the TRANSMIT key or the text data contained a 
DC1 code. 


Auxiliary Set to 1 if the auxiliary interface feature is installed; otherwise always 0. 
interface feature 
| 6 | Printtimeout | Set to 1 if the 1-second interface timer expired during a print sequence, 
N/A Set to O by the system console control. 
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5.9.1.2. Workstation 9 
=. 
oQ 
wom 
nn 
Oo 

SENSE 

DATA 2 

BYTE 0 1 2 3. 4 5 6 7 = 

INTER’ 
o}commano Revect} | pil a BUS OUT CHECK | EQUIPMENT CHECK] DATA CHECK BUS IN CHECK | PROGRAM ALERT 


INVALID DEVICE WS NOT READY WS RAM UNLOCK LOAD ERROR READ/WRITE WS PERIPHERAL = JINVALID COMMAND 
ADDRESS NOT LOADED (OFFLINE) AT WS CONTENTION NOT AVAILABLE AT WS 


WSC RAM RAM PARITY FUNCTION CODE MODE CHANGE 
ERROR NRE PIU ERROR POWER ON ERROR AT WS TRANSMIT READY REQUEST SYSTEM MODE 
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WORKSTATION CONTROLLER DETECTED COMMUNICATION ERROR LOG COUNTER 
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4] WORKSTATION DETECTED COMMUNICATION ERROR LOG COUNTER 


KEYBOARD ERROR LOG COUNTER 










‘ INTERVENTION 
6] COMMAND REJECT REGUIRED BUS OUT CHECK | EQUIPMENT CHECK 


‘PCA RAM PARITY IPCA NRE PIU 


ERROR ERROR 


“Generated by IPCA rather than the workstation controfler 


D BUS FLAG 
CHECK 


BUS RESET 


D BUS INTERFACE 
CHECK 


CONTROL UNIT TO 
CHANNEL CHECK 


BUS IN CHECK 


EARLY TERMINATE 
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Workstation (cont) 


Bit 
Position 


Bit 
Designation 


Command reject 


Intervention 
required 


Bus out check 








Definition 


Sense Data Byte 0 


Set to indicate that an invalid command was issued. Bit is set with program alert 
if either a user read was issued to the workstation in system mode or a system 


message read was issued to the workstation in workstation mode. 


Set to indicate a device is not ready. Bit is set with program alert when an invalid 
device address is received (out-of-range device). 


Set to indicate a parity error occurred on the D bus while receiving a byte of data 
from the channel 
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Equipment check Set to indicate one or more of the following: 


. a parity error occurred within the workstation controller due to microcode; 
a RAM parity error occurred at the workstation; 
power on occurred at the workstation; 
a nonrecoverable PIU error occurred; or 


a check-sum error occurred during a load RAM command. 


Data check Set to indicate that an unsuccessful data transmission occurred between the 
workstation controller and the workstation in either direction 
pA kee aes pie es ds el 
ie es Set to indicate a parity error occurred on the D bus while sending a byte of data 
to channel 
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Workstation (cont) 


Bit 
Position 


Bit 
Designation 


Program alert 














Set to indicate one or more of the following: 
@ user write command was issued in system mode; 
operator pressed unlock key while command was outstanding; 


workstation reports an out-of-bounds vector address during a load RAM 
comand; 


message waiting command was issued in system mode; or 
. load RAM command was issued in system mode. 


Bit is set with intervention if an invalid device address was received (out-of- 
range). 


Bit is set with command reject if a user read command was issued to the 
workstation in system mode or if a system message read was issued to the 
workstation in workstation mode. 
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Invalid device 
address 


WS not ready 


WS RAM 
not loaded 


Unlock 
(offline) 


Load error 
at WS 


Sense Data Byte 1 


Set to indicate that a portion of the DA/FC byte was invalid during a command 
sequence 


Sets bit if the workstation does not respond when a workstation reset message 
results from D bus reset; or if the workstation controller gets no response from 
the workstation during a command (other than sense or NOQ-OP). 


Set to indicate that the system should load RAM. No operator action required. 


Set to indicate that the appropriate device must be online before any 
processing can be performed on that device. 


Bit is set with equipment check if the workstation reports a text record check-sum 
error during a load RAM command. Bit is set with program alert if the 
workstation reports a RAM vector address (contained in the initial record) that 
exceeds the RAM limits. 
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Workstation (cont) 


Bit Bit 
Position Designation 

5 Read/write 
contention 
WS peripheral 
not available 

7 Invalid command at 
WS 


WSC RAM 
error 
ead NRE PIU error 





Definition 


Set to indicate that a READ and WRITE were issued concurrently. 
READ takes precedence. WRITE is aborted. 


Set to indicate that device is not available. 
Set to indicate that a user write command was sent to the workstation in system 
mode 

Sense Data Byte 2 


Set to indicate a parity error was detected in the workstation controller during 
RAM access 


Set to indicate a nonrecoverable D bus error occurred related to the PIU device 


Set to indicate that the workstation successfully completed power on and the 
associated confidence test 
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RAM parity error Set to indicate that the workstation reported a parity error 


Transmit Set to indicate that the transmit key on the workstation has been depressed since 
the last command 


3 
5 Function code Set to indicate that the operator pressed either the message waiting key or one of 
the function keys 
La Mode change Set to indicate the operator changed the mode of the workstation from 


request workstation mode to system mode or vice versa 


System mode Sets bit to 1 when the workstation is in system mode. 
Sets bit to zero when the workstation is in workstation mode. 
Sense Data Byte 3 


A binary count of the number of times communication errors were detected by 
the workstation controller (WSC) on the workstation controNer/workstation 
interface since last command 
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Workstation (cont) 


Pt Bit Definition 
Position Designation eum 


ee 














A binary count of the number of times communication errors were detected by 
the workstation at the workstation/workstation controller interface since the last 
command 





Sense Data Byte 5s. 





A binary count of the number of times keyboard parity errors occurred at the 
workstation/keyboard interface since the last command 










Sense Data Byte 6 


Command reject Set to indicate a parity error on the command issued or an invalid command 


Intervention Set to indicate that the device is not ready, not online, or the device address 
required issued is out of range for the devices available (hardware failure). 
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Bus out check 


Equipment check 


D bus flag 
check 


D bus interface 
check 


Bus in check 


Set to indicate a parity error occurred while transferring data between the IPCA 
and control unit 


Set to indicate one or more of the following: 

a D bus error 
nonrecoverabie PIU error on IPCAs internal data bus 
IPCA RAM parity error 


Set to indicate that an illegal combination of fiag bits occurred on the D bus. 
(IPCA received bits from the workstation controller.) 


Set to indicate that the D-bus timer elapsed before the IPCA received the device 
address or was issued a control unit address error. (Workstation controller did not 
get off the D bus soon enough). IPCA terminates the halt device or read event 
commands with OA status (catastrophic error). 


Set to indicate that a parity error occurred while transferring data between the 
control unit and the IPCA on the D bus. 
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Workstation (cont) 


en . on - Definition 
Position Designation 
7 


Early terminate Set to indicate that the IPCA terminated data sequences before completion of a 
data transfer through IPC channel (problem between main storage interface and 
IPC). 














Sense Data Byte 7 












IPCA RAM parity 
error 


Set to indicate termination of data transfer from IPCA and issued a reset to the 
control unit. RAM parity error detected by IPCA (catastrophic error). Coupled with 
equipment check. 


mes IPCA NRE PIU error [PCA PIU error. Coupled with equipment check. 












Always set to zero; not used 
Always set to zero; not used 


Set to indicate that a D-bus reset was issued by the IPCA. 
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Control units to 
channel check 





Set to indicate that D-bus timer elapsed before the IPCA received the device 
address, an error in the control unit occurred or the control unit did not 
disconnect from the D bus within timer time range. 


Always set to zero; not used 


Always set to zero; not used 
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5.9.1.3. 0773/0778 Printer Subsystems 


INTERVENTION 
REQUIRED 





BUS OUTCHECK | EQUIPMENT CHECK 


1 VFB CHECK FORMS CHECK 





*See the following definitions for differences between the 0773 and 0778 printer subsystems, 








DATA CHECK 


BAND CHECK 








OVERRUN 


PRINT LINE 
BUFFER PARITY 


ERROR 


STOP STATE 


VERTICAL FORMAT 
REQUEST/PARITY 
ERROR 












DEVICE CHECK 





LOAD CODE 
REQUEST/ 
PARITY ERROR 
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Bit 
Position 


Bit 


Designation Definition 


This sense bit indicates a command reject, This bit is generated during an S!O sequence 
whenever output of the command register is not decoded asa valid command, Unit check 
status Is set and printer control becomes active. 


Intervention This sense bit indicates that an operator intervention is required. 
required 


Bus out check Not used; set to 0. 


This sense bit indicates a print check, It is set if an actuator circuit check or band 
check (SB1,4) error is detected and also if either fuse check or latch check is 
detected. 


Overrun This sense bit indicates an overrun condition. It is generated when there is one or more 
unprintable characters in the print line buffer; no matching code is found in the code 
buffer. 

Stop state This sense bit indicates that the printer is in the stop state. The printer enters the 
stop state via the STOP switch or an error condition, 
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0773/0778 Printer Subsystems (cont) 


Bit Bit 
Position Designation 


Device check 


Forms out 


Forms low 


VFB check 





Definition 


Sense Data Byte 0 (cont) 


This sense bit indicates a device check is required. !t is generated when one of the 
following errors occurs and causes printer contro! to enter the stop state: 


@ blower or ribbon check 
@ interlock active 


If device check status occurs during a print or advance command, the command is 
immediately terminated. 


Sense Data Byte 1 


This sense bit indicates that the printer is out of paper. It is generated when an 
advance to or past-home-paper Position has occurred after a forms-low indication. 
Setting this bit causes entry into the stop mode and cannot be cleared unti! paper has 
been loaded in the printer. 


This sense bit is set if less than 6 inches of paper remains in the paper supply for the 
0773 printer, and 4.7 inches of paper remains in the paper supply for the 0778 printer. 
The lower tractors may no longer contain paper. Setting this bit causes entry into the 
stop state; the run mode can be reentered until a forms out (SB1,0) is generated. Unit 
check status is only generated when this condition (forms low) is first detected. 


This sense bit indicates a paper runaway was detected during an advance setup sequence. 
It is set if an advance command is issued and the skip code, specified by the C, D, E, 
and F bits (A = 1), is not present In the vertical format buffer. No paper advance 

takes place. 
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3 Forms check This sense bit indicates a forms check. It is set if any individual paper advance exceeds 
1.1 seconds or a forms-jam condition was detected, 
Band check This sense bit is set if no timing marks are detected within 1 millisecond, or an 
incorrect number of timing marks is detected between 2 font marks, Detection of timing 
marks begins 5 seconds after power is applied to the print band motor, 
Print line buffer This sense bit Is set if a parity error is detected when reading the print line buffer 
parity error or during a print setup sequence. 
y Vertical format This sense bit is set if one of the following conditions Is present: 
7 


request/parity 
error 
























1. A parity error is detected when accessing the vertical format buffer. 





2. 





A print-advance or advance command was received after power turn on, system 
reset, Or operator initialization of VFB, and no load-verticai-format-buffer 
command was issued, 






Load code request/ 


This sense bit is set if one of the following conditions is present: 
Parity error 


1. 



















A parity error is detected when accessing the load code buffer. 


2. A print-advance or dlagnostic command was received after power turn on, 
system reset, or operator initialization of VFB, and no load-code-buffer 
command was issued. 
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5.9.1.4. 0717/0719 Card Reader Subsystems 


SENSE 
DATA 
BYTE 


INTERVENTION 
COMMAND REJECT REQUIRED 


VALIDITY 


1 | COLUMN 0 ERROR CHECK ERROR 














51-COLUMN 
FEATURE 





66-COLUMN 
FEATURE 
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Bit 
Position 


Intervention 
required 


Equipment check 


Definition 


Sense Data Byte 0 


Set to 1 if an Invalid command Is issued. Unit check status is set to 1 and card reader 
control does not go active, 


Set to 1 if a condition is detected that requires manual intervention. 


Not used and is set to O by the card reader control. 


Set to 1 if a card transport error has occurred (card jam). The following conditions 
cause this error: 


1, The read station photocells remain covered, indicating that a card has slowed or 
stopped jn the read station. 


2. Acard covers the gate photocell and does not pass within the prescribed tlme count. 
The motors are turned off immediately and the stop state entered. 
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0717/0719 Card 


Bit 
Position 


Reader Subsystems (cont) 





Definition 


Sense Data Byte 0 (cont) 








5 


7 


Device check 


Column 0 error 


Set to 1 if any of the following conditions are detected: 
@ column Oerror (SB1,0) 

@ validity check error (SB1,1) 

® compare error (SB1,2) 

@ resync error (SB1,3) 

Set to 1 If an overrun condition on data transfer Is detected. 


Set to 1 If the card reader is in the stop state. The card reader may enter the stop 


Jo} suoniuiyeg ayhg eyeq asuas Q/| 


state by way of the STOP switch or an error condition. 


Set to 1 If the card reader detects an interlock active, |f device check occurs during a 
command, the command is terminated immediately. 


Sense Data Byte 1 


Set to 17 if all 12 read amplifiers are not off midway between the leading edge of a card 


and column 1. 
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Validity Set to 1 if the command specified translate and the card reader control detected multiple 

check error punches in rows 1 through 7 for any individuai column. 

Compare error Set to 1 if for any given column the data read in read station 1 does not compare when 
read in station 2, 


3 Resync error Set to 1 if the card reader controi does not detect a punch hole after the read strobe 
has been synchronized. A read strobe is performed on every column, A resync is performed 
only when the leading edge of a hole is detected. if a resync occurs, a check Is made to 
verify if the hole still exists (properly centered). The error occurs when the hole does 
not register properly, 

6 


Transfer check Set to 1 if a card is fed from the hopper and detected by the read station photocells 
or the card patch sensor when a feed was not issued by the card reader control. The 
motors are turned off immediately and the stop state entered. No status indication Is 
presented to the IPC until the next S$1O sequence to the card reader contro}, 


Set to 0 by the card reader control. 


51-column feature Set to 1 if F1627—00 is installed for 0717 card reader, or if F2324—00 is installed for 
0719 card reader; otherwise 0. 


7 66-column feature Set to 1 if F1627—01 is installed for 0717 card reader, or if F2324—01 is installed for 
0719 card reader; otherwise 0. 
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5.9.1.5. 0605 Card Punch Subsystem 


SENSE 
DATA 
BYTE 


BIT 0 1 


INTERVENTION 


0 | COMMAND REJECT REQUIRED 


1 COLUMN 0 ERROR VALIDITY CHECK 


ERROR 








PUNCH CHECK 
ERROR 








READ STATION 
FEATURE 
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Bit 
Designation 











Bit 
Position 


po | Command reject Set to 1 if an invalid command is issued, Unit check status is set and the control is not 
active. ‘ 


Intervention Set to 1 if a condition ts detected which requires manual intervention, 
required 
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0605 Card Punch Subsystem (cont) 


Bit Bit 
Position Designation 


Sense Data Byte 0 (cont) 


Equipment check 











Definition 


Set to 1 if a card transport error has occurred. The following conditions can cause 


this error: 

@ The advance wait station light sensor indicated a lit condition prior to feeding 
the card from the advance station to the punch station. 

® Acard was fed through the read station, but the leading edge failed to be detected 
by the pre-punch sensor. 

® Acard was pushed through the punch station, but the teading edge of the card 
failed to be detected by the post punch light sensor after the card was pushed 
34 columns, 

@ The eject card rollers were activated to transport a card to the output stacker 
but the post punch light sensor did not switch from dark to light within 250 
milliseconds, 

@ Acard isin the read station for more than 150 milliseconds or any read station 
sensor (if F1617—00 is installed) is dark at column 84, 

® Acard was fed from the advance station through the punch station, but the 


Prepunch sensor did not switch from dark to light after the fifth push on the 
card, 
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Data check 


Stop state 


Device check 


Set to 1 if any of the following conditions ex ists: 


column 0 error (SB1, 0) 
validity check error (SB1,1) 
strobe error (SB1,2) 


punch check error (SB1,4) 


Set to 1 if an overrun condition on punch or read data transfers is detected. Data 


transfers for the current operation are terminated. 


Set to 1 if the subsystem is in the stop state. The subsystem may enter thls state 


via the STOP switch, or an error condition. 


Set to 1 If the subsystem has detected interlock active, !f device check occurs 


during a command, the command Is Immediately terminated, 
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0605 Card Punch Subsystem (cont) 





Bit Bit aes 
Position Designation Definition 


Sense Data Byte 1 
Column 0 error Set to 1 if the read station Is installed, and any 1 of the 12 read stations detect a 
hole between the leading edge of a card and column 1. 


Validity check Set to 1 while operating In the translate mode and more than one punch per column was 
error detected In rows 1 through 7. 


Set to 1 If the read station feature is Installed and a stroke signal detected incorrect 
data. 


eae Misfeed error Set to 1 if a card failed to feed from the card reader hopper. 
ian Punch check Set to 1 if a mismatch occurs during the punch cycle, when the punch check performs 
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error an accuracy check. 


Not applicable, Set to 0 by the control. 


Read station Set to 1 if read station feature is installed; otherwise set to O by the control. 
feature 
Not applicable, Set to 0 by the control. 
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5.9.1.6. 8413 Diskette Subsystem 





SENSE ° 
DATA 
BYTE BIT 0 1 2 3 4 5 6 7 
c COMMAND | INTER- EQUIPMENT NOT STOP DEVICE 
REJECT VENTION CHECK USED (0) | STATE CHECK 
REQUIRED 
TRACK/ TRACK NO WRITE NO 
1 SECTOR MISMATCH | SECTOR | PROTECT] DATA 
ADDRESS FOUND | CHECK | SEPARATOR 
CHECK LOCK 
DELETED INVALID FDC EOD/EOE END INVALID 
9 DATA DATA PARITY OF COMMAND 
ADDRESS SET ERROR VOLUME SEQUENCE 
MARK LABEL 
DIRECT FEATURE HARDWARE 
3 ACCESS INSTALLED | WRITE 


MODE PROTECT 





b 


NOT TAR TAR TAR TAR TAR TAR TAR 
USED 0 1 2 3 4 5 6 
NOT NOT NOT SAR SAR SAR 

USED USED USED i?) 2 3 
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vt. ursnee supsystem (cont) 


Bit Bit 
Position Designation Definition 


Sense Data Byte 0 


Command Sets for any of the following reasons: 
reject 


1, Illegal command code is detected during SIO sequence. Illegal command also causes 015 
condition code and unit check status. 


Error condition detected during execution of a legal command code. Specific errors set 
individual sense bits as weil as command reject bit. The error conditions cause 
device-end and unit-check status presentation to the IPC. The RDC sets the command 
reject sense bit when any of the following sense bits are also set: 


™@ SN check (SB1, bit 1) 


@ Track or sector address check (SB1, bit 2) 
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Write protect check (SB1, bit 5) 
@ Invalid data set label (SB2, bit 1) 


@ Hardware write protect (SB3, bit 2) 


. A DW (E1) command was issued without an enabling (F1) command immediately preceding 


it. This error condition results in a device-end and unit-check status to the IPC. 


. While in DAM (SB4, bit 0 is set), the following commands were issued: R1, RID, WI, 
WID, LTS 21 with track 0, or LTS 21 with track 0 but no sector number specified. 
This error causes device-end with unit-check status presentation to the IPC. 


. An SIO sequence that caused the FDC to reject all commands except sense, DR, or DW 


because the addressed diskette drive was in stop state or is not installed. This 
causes condition code (019), unit-check status, stop state (SBO, bit 6), 
and intervention required (SBO, bit 1} bits to be set. 
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0415 UISkette Subsystem (cont) 


Bit Bit 
Position Designation 


Intervention 
required 





Sense Data Byte Q (cont) 


Set by FDC to indicate that an R!, RID, R, RD, .Wt, WiD, or LTS command was issued 
to a diskette drive that was in stop state (SBO, bit 6). This bit is also set when 

the FDC presents device-end and unit-check status to the IPC. 

This bit is set when: 


1. An incorrect parity in a command byte is detected during an S!O sequence. 


2. Aparity error is detected during an outbound data transfer. Upon completion of 
the take-4 sequence, the FDC, presents device-end and unit-check status to the JPC. 
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Equipment 
check 


This bit is set when: 


. The diskette drive enters stop state (SBO, bit 6) while an R1, RID, R, RD, WJ, WID, 
W, WD, or LTS command is being executed in that diskette drive. 


. The FDC sets the device-check (SBO, bit 7) sense bit. 


. The FDC sets the track-mismatch {(SB1, bit 3) sense bit because a retry was 
unsuccessful. 


4. The FDC sets the FDC parity error (SB2, bit 2) sense bit. 


For each of these errors, the FDC terminates the current command and presents 
device-end and unit-check status. For item 3, the FDC also sets unit-exception status. 


This bit is set for various data errors related to the diskette or diskette drive. 
lf a retry is unsuccessful, the same errors will also set the following sense bits: 


1. ID field check (SB1, bit 0) 





2. No data separator lock {(SB1, bit 6) 
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8413 Diskette Subsystem (cont) 


Bit Bit 
Position Designation 


4 
(cont) 





Definition 
Sense Data Byte 0 (cont) 


3. CRC check (SB1, bit 7) 
4. No sector found (SB1, bit 4) 


For each of these error conditions, the [PC terminates the current command and 
presents device-end, unit-check and unit-exception status to the IPC. 


Not used; aiways set to 0. 


This bit is set when the addressed diskette drive is not ready for a command. A 
diskette drive is ready when the DRIVE SELECT signal is true, a diskette is inserted, 
the diskette door is closed, and two index pulses have been detected. if the diskette 
drive is not in use, the stop-state setting does not occur for any status presentations. 
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Device 
check 


1D field 
check 


When stop-state causes command-reject or equipment-check setting, the device-end and 
unit-check status is also presented to the }PC. 


This bit is set when the FOC is executing the R!, RID, R, RD, Wt, WID, W, or WD command 
but no index pulse is detected. With this condition, the FDC terminates the command and 
presents device-end and unit-check status to the IPC. In addition, the equipment-check 

and intervention-required sense bits are set when the device-check bit is set. 


Sense Data Byte 1 


This bit is set when the FDC detects an error in the ID field of any sector while read 
and write operations are being performed. The ID fietd includes address marks, track 
and sector identification, and CRC bytes that precede each data record. This sense bit 
is set when the FDC cannot read the ID field for a required sector. The errors may be 
caused by a CRC check, or a no-data-separator lock condition. The FDC attemipts 12 
retries on a given ID field before declaring an error condition. Device-end and 
unit-check status is presented whenever the ID field check sense bit is set and retry 

is unsuccessful. 
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ovio uisKette Subsystem (cont) 


Bit Bit ee 
Position Designation efinition 


_ Sense Data Byte 1 {cont} 

















This bit is set when the FDC encounters an invalid sector number during execution of 
any command that references a sector number register (SNR). One of 26 sectors on the 
index track of the diskette must be addressed by the SNR. if contents of the addressed 
SNR equal 0, or if the addressed value is higher than 26, the SN-check sense bit is set. 
Detection of the error causes termination of the command, the command-reject sense 
bit (SBO, bit 0) is set, and device-end and unit-check status is presented to the IPC. 





SN check 















Track or 
sector 
address 
check 


This bit is set when software loads a track and/or sector address that is outside the 
range permitted for the diskette or data set described by the current data set label. 
When this bit is set, the FDC also sets the command-reject sense bit (SBO, bit 0), 
terminates the current command, and presents device-end and unit-check status to the 
IPC, 
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Track 
mismatch 


Write 
protect 
check 


An incorrect track encountered during seek operation causes the FDC to set this bit. 
if a retry is successful, the FDC sets the equipment check sense bit (SBO, bit 3), 

and device-end and unit-exception status. If the retry is unsuccessful, the FDC sets 
this bit as well as the equipment-check sense bit, and device-end, unit-check, and 
unit-exception status. 


Detection of two index pulses without locating a specified sector causes the FDC to 
set this bit. If retry is successful, the FDC sets this bit and presents device-end 

and unit-exception status. If retry is unsuccessful, the FDC sets this bit as well as 
data check sense bit (SBO, bit 4), and presents device-end, unit-check, and 
unit-exception status. 


Issuing a W or WD command while the associated data set label's write-protected 
position contains a P character or while a hard-write-protected diskette is mounted 
in the diskette drive causes the FDC to set this bit. The error also causes the 
command-reject sense bit (SBO, bit 0) to be set and terminates the command, and 
device-end and unit-check status is presented by the IPC. 
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8413 Diskette Subsystem (cont) 


‘Bit Bit 
Position Designation 


No data 
separator 
tock 








Sense Data Byte 7 (cont) 


A no-clocks condition encountered in the !D field of any sector addressed by the 

current command while processing an RI, RID, Wt, WID, R, RD, W, or WD command causes 
the FDC to set this bit. The |D-field check sense bit (SB1, bit O) is also set, the 

current command is terminated, and device-end and unit-check status is presented. 


A CRC error detected during an Rt, RID, WI, WID, R, RD, W, or WD command causes the 
FDC to set this bit. The CRC may pertain to the data record or ID field of the 

associated sector. if the CRC error pertains to the ID field, the FDC also sets the 
iD-field-check sense bit (SB1, bit 0). When CRC-check sense bit is set but a retry is 
unsuccessful, the data-check sense bit (SBO, bit 4) is also set, the current command is 
terminated, and device-end, unit-check, and unit-exception status is presented to the 

IPC. 





1 
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Deleted 
data 
address 
mark 


Sense Data Byte 2 


A deleted record encountered during execution of an RID or RD command causes the FDC to 
set this bit. The deleted record, consisting of a data set label or record in the data 

set, is transferred to the {PC. Device-end and unit-exception status is presented to 

the {PC as an ending status. The FDC does not terminate data transfers after it 

transfers a deleted record to the iPC. Status is presented after all bytes specified 

by the command are transferred to the IPC. 


An invalid data set label encountered during execution of an R, RD, W, or WD command 
causes this bit to be set. The FDC also sets cornmand-reject sense bit (SBO, bit 0), 


terminates the current command, and presents device-end and unit-check status to the 
IPC. 


Detection of a read-only-memory (ROM) or read-and-write-memory (RAM) parity error 
causes any of the following conditions: 


@ ARAM parity error occurring during execution of a command causes this bit 
to be set, and device-end and umit-exception status is presented. 
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8413 Diskette Subsystem (cont) 


Bit Bit Porn 
Position Designation Definition 


Sense Data Byte 2 (cont) 


2 FDC @ A recoverable ROM parity error during execution of a command causes this bit 
(cont) parity to be set, and device-end and unit-check status is presented. 
error 


(cont) A nonrecoverable ROM parity error during a command causes either device-end 


and unit-check status or only unit-check status to be presented. Sense bits cannot 
be set with this type of error. If a subsequent command is required, it is presented 
with the not-operational condition code (115). 


EOD/EOE Encountering an EOD record during R and RD commands or an EOE record during W and WD 
commands causes the FDC to set this bit. The EQD/EOE record is transferred to or from 
the IPC, and subsequently the FDC presents device-end and unit-exception status to the 
IPC. 
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An EOD/EOE condition encountered while the FDC is reading or writing a multivolume 
volume data set when another volume is required causes the FDC to set this bit. The EOD/EOE 

sense bit (SB2, bit 3) is not set when this bit is set. The FDC presents device-end 

and unit-exception to the IPC as ending status. 


lee a atl nee oo any? Sn: 


When the FDC rereads a data set label or data set record during an RI,R, RID, or RD 
command, this bit is set. The bit is also set if the FDC is to re-initialize an implied 
seek operation because a track mismatch condition is detected. If a retry is successful, 
the FDC presents device-end and unit-exception status upon normal completion of the 
command. If a retry is unsuccessful, the command is terminated and device-end, 
unit-check, and unit-exception status are presented to the IPC. 


Invalid Indicates that software has issued an illegal command sequence to the 8413 diskette 
command subsystem. Device-end and unit-check status will be presented. The command reject sense 
sequence bit (SBO, bit 0) will also be set. The following invalid command sequences can occur: 


1. A read command is issued when TAR and SAR values are equal to or greater than the 
EOD value. 
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8413 Diskette Subsystem (cont) 


Bit Bit 
Position Designation 


Sense Data Byte 2 (cont) 


7 
(cont) 


Invalid command 
sequence (cont) 


Direct 
access 
mode 


Feature 
installed 





2. An LTS 21 with a track value of 1—74 was issued after a power-up or door-closure 
condition. 


Sense Data Byte 3 
This bit is set when the FDC is operating in direct access mode (DAM). When the bit is 


not set, the FDC is operating in data set mode (DSM). 


This bit is self-setting when the diskette expansion drive 3 to the subsystem. No 
status presentation is made when this bit is set. The bit may be tested by addressing 
any diskette drive. 
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Hardware 
write 
protect 


Sector 
number 
register 
(SNR) 


es 


Track 
address 
register 
(TAR) 


Detection of an uncovered diskette write-protect hole causes this bit to be set by 

the FDC. tf aW, WD, WI, or WID command addresses a diskette that is hardware-write 
protected, regardless of the command sequence, the sense bit is set and the command 
is terminated. In addition, the command-reject (SBO, bit 0) and write-protect-check 
(SB1, bit 5) sense bits are set, and device-end and unit-check status is presented 

to the IPC. 


The five sector number register bits O through 4 (SNRO through SNR4) of the sector 
number register (SNR) addressed by the sense command are stored in the corresponding 


bit positions of sense byte 3. SNRO is the highest-order bit. The SNR is used as a 
pointer to a specific sector of the index track. 


Sense Data Byte 4 


The seven track access register bits 0 through 6 (TAO through TA6) of the track 

address register (TAR) addressed by the sense command are stored in the corresponding 
bit positions of sense byte 4. TAO is the high-order bit. TAO through TAG reference 

the track where a given R, RD, W, or WD command began. These seven bits are loaded 
when an LTS 21 with TT=0 is issued, or when an R or W command is executed. 
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8413 Diskette Subsystem (cont) 






ee Bit oo eas 
Position Designation Definition 
Sense Data Byte 5 






















Sector The five sector address register bits 0 through 4 (SAO through SA4) of the sector 
address address register (SAR) addressed by the sense command are stored in the corresponding 
register bit positions of sense byte 5. SAO is the high-order bit. SAO through SA4 reference 





(SAR) the sector where a given R, RD, W, or WD command began. These five bits are loaded 


when an LTS 21 command with TT=0 is issued or when an R or W command is executed. 
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5.9.1.7. Communications Adapter 


a 
Sense Byte 0 
| seem 


Idle overrun 
or idle check 


ia 


















A valid command was presented to the CA. Condition code 01 2 is set. 






An input data overrun or an input data error occurred while the port was in an inactive 
state. This bit is set if a break, disconnect, or open line condition occurs while 
the port is inactive. 











a. A parity error was detected on a command code. Unit-check bit is set. Condition 
code 01 2 is set; or 





b. A data parity error on data was received from the IPC. Output data transfer on 
the affected port is halted immediately on detection of the error. The CA time 
fills in with SYNs (nontransparent synchronous), or marking (asynchronous) until 
a new command is received. 
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Communications Adapter (cont) 


a 


Sense Byte 0 (cont) 


An input message ended with an abort sequence (a character with Cl bit 5=1, preceded 
by a start character). Unit-check bit and device-end bit are set. 


Data check An input LRC/CRC error, character parity error, or a missing stop bit error 
(asynchronous) has occurred on an input block, message, or supervisory sequence. Unit- 
check bit and device-end bit are set upon termination. Data-check bit is set for break, 
disconnect, or open line conditions if the port is active. 


Input data was late in being acknowledged by the IPC. Unit-check and device-end check 
bits are set upon termination. 
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Ring indicator 
or data set 
status 


Carrier off or 
abandon call 
and retry 





A ringing signal is being received from a modem, or a dialed connection has been 
successfully established by an automatic calling unit. The LA ring inhibit flip-flop 
must be cleared with an LA-clear command before ring status can be reported again. 
An enable-data-input, enable-data-output, or turn-off command should be sent to the 
CA in order to turn on data-terminal-ready sequence for a modem, or an LA-clear 


command should be sent to clear a call request to an automatic calling unit (ACU). 
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Communications Adapter (cont) 


Os 


Sense Byte 1 














Reception of a spacing signal for at least 180 and less than 250 microseconds duration 
from a terminal. The signal is normally used to stop transmission. Break, disconnect, 
and open line are mutually exclusive. 


The communications line has been disconnected via reception of either a DLE EOT ora 
space signal of at least 750 microseconds and less than 3 seconds. Unit-check and device- 
end bits are set. Break, disconnect, and open line are mutually exclusive. 


Open Line Reception of a spacing signal for at least 3 seconds, usually indicating an open telegraph 
line. Break, disconnect, and open line are mutually exctusive. 
Line procedure 
time-out 





The line procedure timer has run out. 
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Space to mark 


Data set 
ready off 


Set to 0 by the CA. 


Occurs when the space-to-mark transition occurs, provided the spacing exceeds 180 
microseconds duration. 


NOTE: 


The space-to-mark sense bit is set concurrently with the break and disconnect 


sense bits. The space-to-mark bit may be set at some indeterminate point in time 
relative to the open-line indication. Break, disconnect, and open line are mutually 
exclusive. 


The data-set-ready bit has turned off, but data-terminal-ready bit is still on. Software 
should interrogate the terminal to ensure proper terminal identity when this condition 
occurs. Also, an enable-DSR-monitor command or LA-clear command must be issued so tha 
the DSR monitor is again in effect. If the DSR monitor is not in effect, no data can be 
transferred. 
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Communications Adapter (cont) 


ae 


Sense Byte 1 (cont) 


Monitor A monitor character has been detected. Normally used to indicate that an illegal char- 
acter was detected in an output message. Transmission is automatically stopped until a 
new command is received. If an error occurs on a BCC following ITB, this bit becomes set. 
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5.9.2.1. 8415/8416/8418 Disk Subsystems 


SENSE BIT 0 1 2 
DATA 
BYTE 


INTERVENTION OUTPUT 
0 | COMMAND REJECT REQUIRED PARITY CHECK 


1D FIELD CHECK TRACK OVERRUN CYLINDER END 


COMPARISON HEAD/CYLINDER 
SEEK INCOMPLETE | parity CHECK MISCOMPARE 


3 ALWAYS 0 ALWAYS 0 ALWAYS 0 








EQUIPMENT CHECK 





HIGH DENSITY 


RECORD NUMBER 
MISCOMPARE 


ALWAYS 0 


4 5 6 


7 
DATA CHECK OVERRUN STOP STATE DEVICE CHECK 


— 
i=) 
NO RECORD SYNC DATA FIELD = 
FOUND FILEPROTECT REGION ERROR CHECK Bs 
oS 
> 
FLAG 8YTE UNSELECTED = 
MISCOMPARE STATUS NO CLOCKS @ 
° 
© 
” 


HEAD ADDRESS 


RECORD NUMBER 
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8415/8416/8418 Disk Subsystems (cont) 


Bit 
Position i i Definition 


Sense Data Byte 0 


Command reject When set atone this indicates an invalid command code, an Invalid head address, or an 
attempted write command when programmed offset was selected In the BCW. (Bit 125 js set 
to 1.) It may also be set with file protect (SB1,5) to indicate that a write command 
was issued to a file protected device. 


Intervention Sets with stop state (SBO,6) to Indicate that an operation was attempted on a device 
required which was either nonexistent or In the stop state. i 





Output Indicates that a parity error was detected at the end of the output queue (i.e, the 
Parity check Input to the shifter), 
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Equipment check 


Data check 





This bit is set to indicate that a serious hardware malfunction has occurred within the 
subsystem. If set alone, it indicates that the adapter control logic contains an error. 

If set with ECC check (SB2,6) it indicates a malfunction in the ECC logic during a 

write or format-write-command. It may also set with device check (SBO,7) to indicate 
that the device selected has a serious hardware failure (see device check listed 
separately), with seek incomplete!(SB2,0) to indicate that a selected device was not able 
to complete a seek within a specified period of time, or with unselected status (SB2,5) 
to indicate that status has been received from a device not selected. It may also set with 
track overrun (SB1,1) to indicate that indexing occurred while a record was being 
processed. This implies that the disk is rotating too fast relative to the write oscillator. 


Set with no-ciocks (S82,7) to indicate that no clocks have occurred for 10 ms while 
reading or writing, or with comparison parity check (SB2,1) to indicate a parity bit 
miscompare was detected at the comparator. !t will also set with head/cylinder miscom- 
pare (SB2,2), with record number miscompare (SB2,3) or flag byte miscompare (SB2,4) to 
signify difficulty with a seek operation, difficulty in maintaining orientation in the 
i circuitry, Or an Incorrect flag byte, respectively, and no ECC check error was 

letected. 


Data check will also set with 1D field check (SB1,0) or data field check (SB1,7) 
together with either sync region error (SB1,6) or ‘ECC check (SB2,6). These ‘pit 
combinations will indicate either that an error (such as an Improperly detected index 
mark or an incorrect sync byte) has been detected in the sync region, or that an ECC 
check error was detected. They will also indicate whether the error was detected jn an 
ID field or a data field, 
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8415/8416/8418 Disk Subsystems (cont) 


Bit Bit 
Position Designation 


Overrun 


Stop state 


Device check 








Definition 


Sense Data Byte 0 (cont) 


Indicates during a write or search operation that main storage has not suppiied data at 
a sufficient rate to satisfy the data rate of the device. Sets when the output queue 
is empty and a request is made of the queue for more data. 


tt also sets during a read operation if main storage accepts information too slowly. 
Overrun sets when the input data register is full and the shifter is ready to transfer 
a full byte to it. 


Sets with intervention required (SBO,1) If an operation was attempted on a device non- 
existent or in the stop state, It will be set alone if the device addressed by the 

sense command is nonexistent or in the stop state, but no operation was attempted on 
the device. 


Sets with equipment check (SBO,3) to indicate that the device selected has a serious 
hardware error requiring maintenance and/or operator intervention. {f conditions in 
the device prevail that cause device check to set when the device is not selected, 
device check may be presented alone; this occurs only if no attempt has been made to 
use that device. Some examples of errors that may cause this are: multiple head 
selection, write current on without having been selected, etc. 


Note that device check pap be set if a seek (implied or seek command) is issued to 
a nonexistent cylinder (.> 410 for 8416). 
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Rie me 





Sense Data Byte 1 


Sets with data check (SBO0,4) and either sync region error (SB1,6) or an ECC check 
(SB2,6) to indicate either that an error was encountered in the 1D field preamble or 
In the |D field ECC bytes, respectively. 


ID field check 








Sets with equipment check (SBO,3) to indicate that index was encountered while pro- 
cessing a record, 





Cylinder end Indicates an operation was incomplete at the end of a cylinder. 


High density Always set to zero for 8415 removable, 8416, and 8418 low density disc subsystems. 
Set to one for 8415 fixed and 8418 high density disc subsystems. 
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8415/8416/8418 Disk Subsystems (cont) 


Bit Bit 
Position Designation 


No record found 


Sync 
region error 


Data field 
check 








Definition 


Sets alone, during a search/read command to indicate that the search conditions were 
not satisfied after two passes of index if the multitrack bit is not set in the 

buffer contro! word. If the multitrack bit is set, it will be set in conjunction 

with cylinder end (SB81,2) if the search conditions were not satisfied by the end of 
the cylinder. No-record-found will also set in conjunction with sync region error 
({SB1,6) if no data was found on the selected track (I.e., two passes of Index occurred 
without an intervening !D preamble.) !t also sets alone on read-data or write-data 
commands if the record number specified in the BCW cannot be found. 


Sets with data check (SBO,4) and either 1D fleld check (SB1,0) or data field check 
(SB1,7) to indicate that an error was detected in the preamble of either the |D field 
or the data field of a record, respectively. 


Sets with data check (SBO,4) and either sync region error (SB1,6) or ECC check (SB2,6) 


to indicate either that an error was encountered in the data field preamble or in the 
data field ECC bytes, respectively. 
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Sense Data Byte 2 


Sets with equipment check (SBO,3) to indicate that a seek operation could not be 
completed within a specified time, or that the positioner on a drive drifted off track 
while the drive was selected, but no head had yet been selected. Seek incomplete can 
only be cleared by issuing a recalibrate command to the drive that caused the error. 


Comparison indicates parity bits associated with bytes found to be identical by the comparator, 
parity check are not identical, 


Head/cylinder Sets with data check (SBO,4) to indicate that the head and/or cylinder number specified 


miscompare in the BCW does not match the corresponding peee On a record read from the disk and 
no ECC check error occurred. 





Seek incomplete 





























Record number 
miscompare 


‘Sets with data check (SBO,4) to indicate that the record number read from the disk is 
not the one expected after a string of records has begun to be processed. This bit 
implies that one or more records has accidentally been skipped. 


Flag byte Indicates that the flag bits read from the disk did not match those in the BCW. Data 
miscompare check (SBO,4) is also set when this bit is set. 

Unselected Sets with equipment check (SBO,3) to indicate that a device has raised a status line 
status when no device was selected, 


Sets with data check (S80,4) and either ID field check (SB1,0) or data field check 
(SB1,7) to indicate that an ECC error was detected in either the 1D field or the data 


ECC check ’ ‘ 
field, respectively. It may also set with equipment check (SBO,3) to indicate an ECC 
malfunction during a write-or-format-write command. 


7 Sets with data check (SBO,4) to indicate that no clocks have occurred within 10 ms 
(430%) while reading or writing. 
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8415/8416/8418 Disk Subsystems (cont) 


















Bit 
Position 


Bit 
Designation 






Definition 






Sense Data Byte 3 
Head address Indicates which head was last selected. 
Sense Data Byte 4 


2-7 Record number Indicates the last record number partially or completely processed at the time of ter- 
mination of the operation. 
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5.9.3.1. 


SENSE 
DATA 
BYTE 





0768 Printer Subsystem 


COMMAND REJECT 


CODE BUFFER 
PARITY ERROR 





7 
INTERVENTION 
REQUIRED, 
FORMS OUT, NOT READY 
RUNAWAY 


SELECTIVE 
DATA BUFFER ONCE PER 
PARITY ERROR REVOLUTION ERROR] SPROCKET ERROR RESET/INTERFACE 
DISCONNECT 
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Bit 
Designation 


Bit 
Position 








Sense Data Byte 0 


Command reject When set, this bit indicates that an invalid command was issued by the multiplexer 
channel, 


Intervention When set, this bit indicates forms out or forms runaway. 
required 
Bus out check When set, this bit indicates a parity error in a command or data transfer to the control 
unit. A parity error detected during a command causes immediate termination; on data 
transfers, there is no immediate termination. 
Equipment check When set, this bit indicates that a print hammer fuse fault signal was generated during 
the last printing operation. 


















When set, this bit indicates that the print |ine was not completed during one revolution 






Data check When set, this bit indicates a parity error in either the print line or code drum buffer. 
Overrun 
of the print drum. This condition can be caused by a hardware error or by a character 
code placed in the print line buffer and no corresponding code in the code drum buffer, 


inhibit status When set, this bit Indicates that the Inhibit status In flip-flop Is set, preventing a 
status byte from being sent to the multipiexer channel, 
Not ready When set, this bit indicates a ribbon out or carriage out condition. 
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0768 Printer Subsystem (cont) 


Bit 
Position 


Bit 
Designation 


Code buffer parity 
error 


Data buffer parity When set, this bit indicates a parity error in the print line buffer, 
error 


Once per 
revolution error 


Sprocket error When set, this bit indicates Identical data pulses on two consecutive sprocket pulses, 
(This condition is a hardware fault, which requires corrective action.) 


Scan error 


Early terminate 





Definition 


Sense Data Byte 1 


When set, this bit indicates a parity error in the code drum buffer. 


When set, this bit indicates that the sprocket code counter did not contain a count of 63 
when the once-per-revolution pulse occurred, (This Indicates a hardware error.) 


When set, this bit indicates that a sprocket pulse occurred before the scan cycle was 
completed, (This condition Is a hardware fault, which requires corrective action.) 


When set, this bit indicates that the multiplexer channel terminated the transfer of data 
to the code drum buffer before 63 characters had been stored. This bit will be set only 
during a load code command. 
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Selective reset/ 
interface 
disconnect 


Pressing the STOP switch/indicator causes this bit and the unit check bit (bit 6) of the 

status bit to be set. This is an operator action stop. It is set at the completion of the 

current operation,(An error condition causing theP RINT CHECK,FORMS RUNAWAY,FORMS OUT, 
or RIBBON CHECK indicators on the upper row of indicators on the right-hand contro: panel 


to light, sets this bit, unit check bit (bit 6), and the appropriate bits in the sense 

byte.) The test, sense, read, and load code ‘commands can be performed when in the stop 
mode (and not offline). The read and load code commands cannot be executed during a power 
check, interlock, or temperature check alarm condition. 


When set, this bit indicates that a selective reset/interface disconnect sequence 
occurred ‘since the last sense command was issued. 








(u09) Sadiaag jauueYyy JojIe}ag pue 


JOXa|diyNW 10, suOIpUIJeq ayAg e}eg BsUIS 0/| 













PS 5.9.3.2. 0770 Printer Subsystem 
ba = 4 
= go SENSE BIT 0 1 2 3 4 5 6 7 
wd DATA 
o BYTE 
0 | COMMAND REJECT | INTERVENTION BUS OUT CHEC EQUIPMENT CHECK VERTICAL FORMAT BUFFER LOAD 
REQUIRED eck DATA CHECK CHECK CHECK COMMAND RETRY 


INTERFACE 
EARLY TERMINATE | 'NHISIT DATA INHIBIT STATUS FOLD DATA DIAGNOSTIC GATE DISCONNECT; | VERTICAL FORMAT LOAD CODE 
CHECK IN SELECTIVE RESET REQUEST REQUEST 


ADVANCE FORMS POSITION | CARTRIDGE CODE 
CHECK FORMS LOW CHECK CHECK FORMS CHECK RIBBON CHECK | TYPE SPEED CHECK 


LOAD CODE BUFFER | PRINT LINE BUFFER | VERTICAL FORMAT PRINT ACTUATOR 
PARITY CHECK PARITY CHECK corte CHECK UNASSIGNED 


AUWWIWNS JNYMLJOS/3UVMGUvH 
€/S0 JWAINN ANUS 
(juo2) saaiaag jauueyy J0}I9jag pue 


Jaxajdijjny 404 suoijiuijag ajAg eq asuas 0/] 


This byte contains diagnostic information during execution of a print-edvance command when diagnostic mode is set. 


EXPANDED FONT Ape PHINT. LOW SPEED UNASSIGNED UNASSIGNED DIAGNOSTIC DIAGNOSTIC 


S 














€ “Ady 
€028-dN 


AMWAIWINS SYYM140S/Su¥MduyH 


€/SO OWAINN AYMAdS 


g 


91 





oe ts, Definition 
Position Designation 


Sense Data Byte 0 
| 0 | command reject | This bit is set when an invalid command was issued by the channel. 





Intervention This bit is set when operator action Is required because the printer is in the stop mode 
required due to any of the following: 
B® out of forms — forms low (sense data byte 2, bit 1) has been detected and the 

form has been advanced to the bottom of the form; 

forms check (bit 5 of sense data byte 2); 

stacker full; 

STOP switch activated; 

ribbon check (bit 6 of sense data byte 2); 

Interlock 

— power check 

— carriage check 

— casework check 
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0770 Printer Subsystem (cont) 


Bit Bit 
Position Designation 


Intervention 
required 
(cont) 


Bus out check 


Equipment check 








Definition 


Sense Data Byte 0 (cont) 
® forms position check (bit 2 of sense data byte 2); 


@ type speed check (bit 7 of sense data byte 2); or 

M™ advance check (bit 0 of sense data byte 2). 

This bit is set when a parity error is detected on the channel during a transfer to the 
printer, 

A Parity error detected in a command code causes an immediate termination. 


A Parity error detected in a data transfer causes termination of the command following 
the data transfer sequence, 


This bit is set when any of the following occurs: 
actuator check (bit 4 of sense data byte 3); 
advance check (bit 0 of sense data byte 2); 
parity error in 


— load code buffer (bit 0 of sense data byte 3) 
— Print line buffer (bit 1 of sense data byte 3) 
— vertical format buffer (bit 2 of sense data byte 3) 
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Data check 


Vertical format 
check 


Buffer load check 


Command retry 


This is set when a noncompare is detected between a character in the print line buffer and 
the characters In the load code during the print compare sequence, provided inhibit data 
check js not active, When this bit is set, all characters are printed except those not 
compared, and the advance portion of a print-advance command. is executed. 


This bit is set when a noncompare was detected between the skip code in a print-advance, 
advance-print, or an advance-only command, and codes In the vertical format buffer. When 
this bit is set, advance is not executed. 

This bit is set with any of the following sense data byte bits: 

® vertical format request (bit 6 of sense data byte 1); 

@ load code request (bit 7 of sense data byte 1); or 


@ early terminate (bit O of sense data byte 1). 


This bit is set during the print compare sequence when a parity error is detected In the 
print line buffer or in the load code buffer. All columns are printed except those 
affected by the parity error. 


if the equipment check bit (bit 3 of sense data byte 0) is set and load code buffer check 
(bit 0 of sense data byte 3) is set, the parity error occurred in the load code buffer. 


If the equipment check bit (bit O of sense data byte 0) is set and print line buffer 
check bit (bit 1 of sense data byte 3) is set, the parity error occurred in the print line 
buffer, 


When the command is reissued, the printer retries only those columns affected by the 
parity error. 
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0770 Printer Subsystem (cont) 


Bit Bit 
Position Designation 


Command retry 
(cont) 


Early terminate 


*tf dualing is active. 








Definition 


Sense Data Byte 0 (cont) 


When this bit is set, the advance portion of a print-advance command is not executed. 


If a faulty print-advance command was issued, the form advances in accordance with the 
successful retried command or according to the ACDEF detail bits of the advance-only 
command; however, If ACDEF = 10000 the form is advanced in accordance with the ACDEF 
detail bits of the faulty print-advance command that caused command retry. 


A successful retry or issuing an advance-only command resets the command retry bit. 


Sense Data Byte 1 


This bit is set when: 


less than 50 (59*) characters were transferred during loading of the load code 
buffer ona printer without expanded character feature (F 1534—00); 


fess than 26 (35*) characters were transferred during loading of the load code 
buffer ona printer with expanded character feature (F 1534—00); 


end of form was not detected by the printer during load-vertical-format command, 


NOTE: 


If end of form is not detected by the 192nd byte, the data transfer sequence Is 
terminated, 
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inhibit data check This bit indicates inhibit-data-check flip-flop is set. 
Inhibit status in This indicates inhibit-status-In flip-flop is set. 


Fold data This bit indicates fold flip-flop is set, 
Diagnostic gate This bit indicates the printer is in diagnostic timing mode, 


Interface 
disconnect/ 
selective reset 


This bit indicates interface disconnect or selective reset occurred during the data 
transfer sequence. If this bit is set, It indicates the command was not executed. 




















Vertical format 


This bit indicates the vertical format buffer has not been properly loaded; that is, the 
request 


buffer was not loaded, loaded with an early terminate (bit O of sense data byte 1), or 
bus out check (bit 2 of sense data byte 0) indication was present during loading. 


NOTE: 


The printer cannot execute an advance because the 6/8 Ipi criterion for advancing 
has not been received. 


This bit Indicates the load code buffer has not been properly loaded. 
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0770 Printer Subsystem (cont) 


Bit Bit 
Position Designation 


Definition 


Sense Data Byte 2 
Advance check This bit is set when the forms advance operation was not completed within: 


@ 700 ms for type 0770—00/01 printer; 
® 500 ms fer type 0770—02/03 printer; or 
@ 400 ms for type 0770-—04/05 printer. 


This condition could occur for any of the following: 
® stalled advance mechanism: 

® slow advance; or 

@ forms runaway. 


This condition prevents the current print-advance, advance-print, or advance-only command 
from being executed, 


Forms low This bit is set when approximately 2.5 inches (8,35 cm) of the last form remains, When 
this bit is set it causes unit check bit to be set only once. 


Forms position This bit is set when the forms advance operation detects the form did not stop In proper 
check position. This condition prevents the current print-advance, advance-print, or advance- 
onty command from belng executed. 
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Cartridge code 


This bit is set when the cartridge identification code does not agree with the cartridge 
check 


verification code issued with the load-code command. Also, It causes immediate termination 
of a print-advance or advance-print command if the stored cartridge verification code 
does not equal the cartridge identification code when the command Is initiated. 






Presented with device end of a print-advance, advance-print, or advance-only command 
that has detall advance bit A = 0 (advance by spacing). This bit indicates the advance 
called for would have advanced the form to or beyond the line corresponding to code 9; 
therefore the form does not advance, 


The line is printed for a print-advance command but the forms advance operation Is not 
executed, The IIine is not printed for an advance-print command and the forms advance 
Operation is not executed. The form does not advance for an advance-only command. 





A test Is not made for code 9 on the next print-advance, advance-print, or advance-only 
command; therefore this sense condition is not presented and the form advances 
according to the ACDEF detal} bits in the new command, The form advances for detail 


bits ACDEF = 10000 (advance repeat) in accordance with ACDEF detail bits of the advance 
causing code 9, 


Ribbon check 


Type speed check 







This bit is set when either a torn form or a forms-jam condition Is detected. This 
condition prevents the current print-advance, advance-print, or advance-only command 
from being executed, 


This bit is set when a malfunction js detected during ribbon motion. 
This bit is set during the print-compare sequence when the print band is not at 


proper speed or not synchronized with the logic. Some printing may have occurred 
prior to this bit being set; however, once set, It inhibits all further printing. 
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0770 Printer Subsystem (cont) 


Bit Bit 
Position Designation 


Load code buffer 
parity check 


Print tine buffer 
parity check 


Vertical format 
buffer parity 


Unassigned 


Unassigned 
Unassigned 








Definition 
Sense Data Byte 3 


This bit is set when a parity error is detected in the load code buffer. If the error 
is detected during the print-compare sequence, it causes the command retry bit (bit 
7 of sense data byte O) to be set. 


This bit is set when a parity error is detected in the print line buffer. If the error 
Is detected during the print-compare sequence, it causes the command retry bit (bit 7 
of sense data byte QO) to be set. 


This bit is set when a parity error is detected In the vertical format buffer. If the 

parity error is detected with an advance-print or advance-only command, the command Is 
not to be executed. | f the error is detected with a print-advance command, the line 

is printed but the form is not advanced. 


This bit is set when an actuator falls to fire due to a malfunction of the actuator 
circuitry, When this condition is detected, all columns are printed except those 
with a malfunction, 
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This byte contains diagnostic information during execution of a print-advance command 
when diagnostic mode is set. 


Sense Data Byte 5 


Expanded This bit is set to indicate printer F1534—00 is installed. 
font 


fo a 160 position This bit is set to indicate printer F1533—00 is installed. 


Low speed This bit is set when the printer is operating with the print band 
SPEED SELECT switch in LOW position. 


a a nT 
ieee ole ek ee 
a 


Diagnostic 
Used to store overflow bits of the print hammer flight time in sense 
data byte 4. 
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5.9.3.3. 0776 Printer Subsystem 


Intervention 
Required 


Command 
Reject 


Inhibit Data 
Check* 


Fea Seer 
2 Unassigned Forms 
Low 


- 


Print Line 
Buffer 
Parity 
Check 


Status 


Buffer 
Parity 





Equipment 
Check 


Inhibit Fold Unassigned 
In* Data* 


Vertical 
Format 


Actuator 
Check 


Check 





Buffer Load 
Check 


Vertical 
Format Buffer 
Check 


Vertical Format 
Buffer Request 


Interface 
Disconnect and 
Selective Reset 


Forms Unassigned 
Check 


Load Code 
Buffer 
Request 


Type 
Speed 
Check 


Buffer 
“Bit does not cause unit check status when set. 


Parity 





NOTE: 


An area without an entry indicates an unassigned bit position, always reset to 0. 
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Bit 
Designation 


Command 
Reject 


intervention 
Required 


Bus Out 
Check 


Equipment 
Check 


Definition 
Sense Data Byte 0 
Set if an invalid command is issued, and causes unit check status to be set. 


Set if a condition is detected requiring manual intervention. 


Set if a parity error is detected during a transfer from the channel to 


the printer. A parity error on a command code causes an immediate termination. 


A parity error on a data transfer causes termination of the command 
following the data transfer sequence. 


Set when any of the following occur: 


s Actuator check (byte 3, bit 4) 
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0776 Printer Subsystem (cont) 
Bit 


Position 


Equipment 
Check 














Parity error in: 


= Load code buffer (byte 3, bit 0) 
- Print line buffer (byte 3, bit 1) 
- Vertical format buffer (byte 3, bit 2) 


Type speed check 
Forms check 


Can be set during the loading of data for a print advance command. Signifies 
that one or more character codes in print line buffer have no corresponding 
code in the load code buffer. The setting of data check may be inhibited 

by use of inhibit data check command. When this bit is set, the print 
advance command or the diagnostic write command is completely executed. 
Printed positions with data check characters appear on the printed line 

as spaces. 
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VFB Check 


Buffer Load 
Check 


Command 
Retry 


Set when a noncompare is detected between the skip code (A=1), in a print 
advance, an advance only command, and the codes in the vertical format 
buffer. When set, advance is not executed. 

Set with either of the following: 


a Vertical format request (SB 1,6) 


a Load code request (SB1,7) 


Set during the print-compare sequence of a print advance command if two 
once-per-font signals have occurred and either of the following conditions 
are present: 
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0776 Printer Subsystem (cont) 


Bit 
Position 


Command 
Retry 





Not all ‘’printed’’ bits are set. 


Print-compare-match counter has not counted up to full count (136). 


Unit check is set and the advance portion of the command is not 
executed. : 


Reset if the print advance command is reissued and is successful. May 
also be reset by an advance only command. 
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Sense Data Byte 1 
cz Unassigned Always reset to 0 


Inhibit Data Check When set, indicates inhibit data check is active 
Inhibit Status In When set, indicates inhibit status in is active 
Fold Data When set, indicates fold data is active 
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0776 Printer Subsystem (cont) 















Bit 
Position 


Bit 
Designation 






Definition 







2 sienna sa 








— 





em oa 









Seiective Reset/ 
Interface Disconnect 


VFB Request 
7 LCB Request 


Wher sei, indicates inierface disconnect or selective reset occurred Guring 
tne Gaia traiisier sequence ana comimand was not executed. 








When ser, incicaies veriicai format oufter is not properiy ioaded. Unit 
checx is sein io the channe: and a prini-advance or advance Gniy command 
is issue to tne prinier, Command is not executed. 









When set, incicaies tne 10aG code bulfer is not properiy ioaded. Unit 
CNecK is seni tO tne cChainei and a print-advaiice or diagnostic write 
conimmana is issued to tne prinier. Command is not executed. 
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Cartridge Code 
Check 


Unassigned 


Sense Data Byte 2 


Always reset to 0 


Set if less than 7 inches (17.78 cm) of form remain below the bottom 
tractor of the printer. Causes unit check to be set only once. 


Always reset to O 


When set, indicates the print cartridge identification code does not agree 

with the cartridge verification code issued with the load command. Causes 
immediate termination of a load code command. Causes immediate termination 
of a print advance command if the stored verficiation code does not agree 

with the identification code when the command is initiated. 


Always reset to 0 
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0776 Printer Subsystem (cont) 


Bit 
Position 


Designation 


Unassigned 


Type Speed 
Check 








Definition 





Set if any individual paper advance exceeds 1.9 seconds or if a paper 
feed system failure has been detected. This condition causes the current 
print advance, or advance only command not to be executed. 


Always reset to 0 


Set if one or more of the following conditions are detected: 


= No timing marks detected within a 1 millisecond time period any 
time the front band is up to speed. 


Timing marks signals from tractor sprockets are received out of 
tolerance, 
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LCB Parity 
Check 


PLB Parity 
Check 


VEB Parity 
Check 


Unassigned 


Sense Data Byte 3 


Set when a parity error is detected when reading the load code buffer. 


Set when a parity error is detected when reading the print fine buffer. 


Set when a parity error is detected when reading the VFB. If the error is 
detected with a print-advance command, the line is printed but the form is 
not advanced. !f the parity error is detected with an advance only command, 
the command is not executed. 


Always reset to 0 








(ju09) sadiaag jauueYyy J0}9ajag pue 


J9Xxajdi}[NW 40} Suoiiuijeg a}Ag eyeg asuas Q/] 


€ “Ady 
€028-dN 


AUVWWNS JuvMLI0S/IuYMdevH 
€/SO JWAINN AuuadS 


g 


981 





0776 Printer Subsystem (cont): 


Bit Bit 
Position Designation 


Actuator 
Check 








Definition 


Sense Data Byte 3 


Set when an actuator circuit malfunction is detected. All columns are 
printed except those with a malfunction. Actuator power may be removed. 


Always reset to 0 


Always reset to 0 


Always reset to 0 
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Sense Data Byte 4 


Sense Data Byte 5 


When set, indicates the printer contains expanded character set control 
feature to handie print cartridges that contain character set arrays 
greater than 64. 


puted bina 


Expanded 
Font 
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5.9.3.4. 0716 Card Reader Subsystem 


SENSE BIT 0 1 2 3 4 5 6 7 
DATA 
BYTE 
INTERVENTION NONREPEAT 
Q | COMMAND REJECT REQUIRED BUS OUT CHECK CARD JAM DATA CHECK OVERRUN INHIBIT STATUS IN ABNORMAL 





VALIDITY CHECK RESYNC ERROR COMPARE ERROR | COLUMNOERROR | TRANSFER CHECK SO SLECTION. DUAL TRANSLATE 


CO ae ecorpe | COUNTER BITt COUNTER BIT 2 COUNTER BIT 3 COUNTER BIT 4 COUNTER BIT 5 COUNTER BIT 6 COUNTER BIT 7 





(}U09) sadtaag jauueYy 40}9a;ag pue 


JaXxa]dijjny 40} Suoijuljag a14g eyeg asuas 0/| 








€ “Ady 
£028-dn 


AMVWNS SY¥MiJ0S/34VMCuVH 


€/SO OQWAINN AYYadS 


S 


681 



















Bit 
Position 


Command reject 






Intervention 
required 


Bit 
Designation 


Card jam 

card reader stops, 
Data check Set to indicate that a mIlspunched card, improper registration, or a read head failure 

Is detected. 


ft 





Definition 


Sense Data Byte 0 


Set when an unspecified command is Issued, !f an Incorrect parity is detected during the 
transfer of the command code, this bit is suppressed. Neither the channel end (bit 4) or 
device end (bit 5) in the status byte Is set for this condition. 












Set to indicate an abnormal condition during the previous operation. The error, in all 
cases, is an error that requires manual intervention to correct (empty hopper, stacker 
full, misfeed, read jam, etc.). 











Set when a command byte parity error is detected during the initial selection sequence. 
If the control unit is not holding a pending status, immediate termination results. 
Neither channel end nor device end status bits will be set. 


tf the control unit is holding a pending status when the command byte parity error is 
detected, the command byte is disregarded; the stored status is transferred to the 
multiplexer channel during the status transfer sequence. 


Set to indicate a faulty card transport. If a card jam occurs at the ready station, or 
output station, the FEED CHECK indicator on the operator control panel lights and the 
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0716 Card Reader Subsystem (cont) 







Bit Bit 
Position Designation 






Definition 










Sense Data Byte 0 (cont) 


Overrun Set to indicate that a new data byte is read befcre the channel acknowledges receipt of 
the previously transmitted data byte still stored in the control unit data register. 
| Inhibit statusin | Set to indicate that the inhibit-status-in condition Is set. 


Nonrepeat abnormal 














This bit is set to Indicate that one of the following conditions was detected during the 
Previous operation: 





hopper empty 


stacker full 


interlock error 







stacker jam 









Sense Data Byte 1 


Set when the stop flip-flop is set. 
Validity check Set when a validity check error has been detected. 
Set if the reader does not detect a hole after the read strobe has been synchronized, 
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Set if the data read In read station 1 does not compare to the data read In read station 
2, 


Set if the read amplifiers are not all off at the leading edge of each card. 
Transfer check Set when a transfer check js detected, 


Short card Set when a 66- or 51-column read command is issued. 
selection 


Dual translate 






















Set when bit 2 and bit 5 of a read command are 1 and O, respectively. 
Sense Data Byte 2 


| 8 | Gatun ecanter | Set when the column counter has reached a count of 50 for 80-column cards, a count of 
normalized 36 for 66-column cards, or a count of 21 for 51-column cards, 

[2 | Courier sina __| Set when the column counter bt 2 lat BI position 2 ropresmntsbinary2 
[3] coumeroies | Set when the colarn counter bICS set Bit potion Srepresentabinery& iY 
[4 | esunersi-s | Ser wens coin sour 4 an I Paton @repremnespiney 
a 
ee 
pate uy 









Set when the column counter bit 5 is set. Bit position 5 represents binary 16. 
Counter bit 6 Set when the column counter bit 6 is set. Bit position 6 represents binary 32, 
Counter bit 7 Set when the column counter bit 7 is set. BIt position 7 represents binary 64, 


7 
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5.9.3.5. 0604 Card Punch Subsystem 


SENSE 
DATA 
BYTE 


BIT to) 


COMMAND REJECT 


NOT USED 





INTERVENTION 


REQUIRED 





NOT USED 





2 3 4 5 
BUS OUT CHECK CARD JAM DATA CHECK DATA LATE 





NONREPEAT 


ABNORMAL 


INHIBIT STATUS IN 
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Bit 
Position 


Bit 
Designation 


Sense Data Byte 0 


Command reject 










Set when an unspecified command Is issued. If an incorrect parity is detected during the 
transfer of the command code, this bit is suppressed, Neither the channel end bit (4) 
nor device end bit (5) in the status byte is set for this condition, 














Intervention 
required 






Set to indicate that an abnorma! condition (other than a hole count error) was detected 
during the previous operation. in all cases, the error requires manual intervention 
to correct (that is, empty hopper, stacker full, etc). 





Bus out check Set when a command byte or data byte parity error is detected during the initial 


selection sequence, 


A command byte parity error causes the control unit to terminate operation 
immediately and to suppress the invalid command, if the control unit is holding 

a pending status when the command byte parity error is detected, the command byte Is 
disregarded and the stored status is transferred to the multiplexer channel during 

the status transfer sequence, 











Neither the channel end nor the device end bit in the status byte is set for this 
condition. 


A data byte parity error during data transfer causes the control unit to terminate 
operation immediately. Channel end bit and device end bit in the status byte are set. 
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0604 Card Punch Subsystem (cont) 


Bit Bit Eeate 
Position Designation inition 


Sense Data Byte 0 (cont) 


Card jam Set to indicate that a card transport error has occurred. A jam in the prepunch 
station causes the A JAM half of the MAN FEED A JAM/B JAM switch/indicator on the 
operator’s contro! panel to Hght. A jam In the postpunch station causes the B JAM 
half of the MAN FEED A JAM/B JAM switch/Indicator on the operator control panel 
to light. 


Not used. This bit position contains a 0, 


Data late Set to Indicate that the punch buffer has not been Joaded prior to the initiation 
of a punch operation. 
6 


Nonrepeat Set to indicate that one of the following conditions was detected during the previous 
abnormal operation: 


@ hopper empty 
chips (box full or not in place) 
stacker jam 
stacker full 
Interlock error 
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Inhibit 


hole 
counter 
Post-read 
hole 


counter 


Set to Indicate that the Inhibit status bit in flip-flop Is set (prevent a status 
byte from being sent to the multiplexer channel). 


Sense Data Byte 1 


Sense data byte 2 is used for malntenance analysls functlons in conjunction with fallure ; 


routines, The status of various flip-flops In the control unit is transferred to this 
byte. 





(quo9) sadineg jauueYg JoyDajag pue 


J9xa[dIy[Nyy 10} SuOIpUIJag a}Ag eye aSUas Q/| 





€ ‘AGY 
€028-dN 


AMVWINNS JYVMLIOS/IUVMOYWH 


S 


961 


€/SO SWAIN AYYAdS 





5.9.3.6. 9200/9300 Processor 


Bit 
Position 


Printer 
(DA=3) 


Abnormal or 
Not Ready 


Paper Runaway 


Storage 
Overload 








1/O Device/Status Indication* 


Card Punch or 
Read Punch 
(DA=2) 


Stacker Jam, Interlock, 


Punch Entry, or 
Exit Check Error 


Punch Check Error 





Card Reader 
(DA=1) 


Stacker Jam, Control 
Parity Error, or 
Photocell Check Error 


Misfeed, 

Not Ready, 
Hopper Empty, 
or Stacker Full 
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Data Parity or 
Control Parity Error 


Data Parity or 
Control Parity Error 















Bar Switch in Error Photoceil Check Error Triple Strobe 


Error 


















Interrupt Request 
Pending 


Forms Overflow 
en a 


*AIl O's: function performed as specified 


Interrupt Request 
Pending 


Interrupt Request 
Pending 


Hopper Empty 
or Stacker Full 
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5.9.3.7. 8411/8414/8424/8425 Disk Subsystems 


SENSE 
DATA 
BYTE 


t) 





BIT 0 


COMMAND REJECT 





COUNT AREA CHECK 





1 2 


3 4 
INTERVENTION 
REQUIRED BUS OUT CHECK sooner DATA CHECK OVERRUN 


TRACK OVERRUN CYLINDER END iINVAL!D SEQUENCE | NO RECORD FOUND FILE PROTECTED 


NOT USED NOT USED NOT USED NOT USED UNSELECTED 
{ALWAYS 0) (ALWAYS 0) {ALWAYS 0) (ALWAYS 0) STATUS 


ONLINE NOT USED NOT USED 


(ALWAYS 0) (ALWAYS 1) END OF CYLINDER 


ALWAYS 0 


THIS BYTE IS ALL 0’s EXCEPT WHEN BIT 7 OF BYTE 11S SET (OVERFLOW INCOMPLETE). 











TRACK CONDITION 
CHECK 


MISSING ADDRESS 
MARKER 


NOT USED 
(ALWAYS 0) 


NOT USED 
{ALWAYS 0) 


OVERFLOW 
INCOMPLETE 


NOT USED 
(ALWAYS 0) 


SEEK INCOMPLETE 
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Bit 
Position 


Bit 
Designation 








Definition 


Sense Data Byte 0 












Command reject This bit is set: 





when an invalid command, an invalid sequence of commands, or acommand for a 
feature not installed is received; 


when the command received is one restricted by set-file-mask; 
when two set-file-mask commands are sent in the same command chain; 
when a second disk drive unit is addressed during a command chain. 


Intervention This bit is set when a nonexistent (either physically or electrically) disk drive unit 
required is addressed, 


Bus out check This bit is set: 
@ when acommand or data arrives on the bus out lines with even (incorrect) parity; 
@ when even parity is detected in the Q3 register during data and command transfers; 
@ when even parity is detected in the shift register during a write data transfer, or on 
the input bus lines for a read transfer. 


Equipment check This bit is set to Indicate an equipment fault within the subsystem and is set with 
bit O of sense data byte 2. 

Data check This bit is set when an error is detected in the information transferred from a disk 
drive to the control unit, 
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8411/8414/8424/8425 Disk Subsystems (cont) 













Bit 
Position 


Bit 
Designation 







Definition 





Sense Data Byte 0 (cont) 






Overrun This bit fs set: 







when the control unit does not receive data bytes within the prescribed time; 


when data is recelved too late to be properly written and the remaining record 
area is fitted with O’s; 


® when a subsequent command in a chain js received too late to be properly 

























executed, 
Track condition This bit is set when a read, write, or search command is attempted on a defective track 
check (bit 6 of the flag byte on the record is set if the track is defective). These 
commands are inhibited for all data records but are permitted for home address 
and track descriptor records. 


7 Seek check This bit is set when an invalid address is sent for a seek command or if less than sIx 
address bytes are sent. 


Sense Data Byte 1 













This bit is set as the result of an error in the count area transferred from a disk 
drive to the control unit. 
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Track overrun This bit is set when the writing on a track is not completed by the time the index 
marker js reached, 

Cylinder end This bit is set when a command chain is not completed by the time the end of a cylinder 
is reached, 


Invalid sequence This bit is set when two set-file-mask commands are sent in the same command chain. 
This bit, which is set along with bit 0 (command reject) of sense data byte O, is 
also set for an invalid sequence of commands. 


No record found This bit can be set only when the M bit of read and search commands js 0 and one of 
the following conditions ex ists: 


Two Index markers are detected, and there are no intervening read or write commands 
during the execution of a chain of search commands. 


® A read or search command has been Issued for a blank track, 


@ A home address and address marker are missing from a record R p track. 


File protected This bit is set when a seek or write command which has been prohibited by a 
set-file-mask command Is issued. 


Missing address This bit Is set along with bit 4 (data check) of sense data byte 0 when one of the 
following conditions exists: 


@ Two index markers are passed without detecting any address markers, 
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8411/8414/8424/8425 Disk Subsystems (cont) 


Bit Bit 
Position Designation 
6 Missing address 


marker (cont) 










Overflow 
incomplete 


° 


= 


Unsafe 


N/A 
N/A 
N/A 
N/A 


oa] Rl ®i hy 


Unselected 
status 








Definition 


Sense Data Byte 1 (cont) 


equal (indicating that both records are odd or even), and there was no 

intervening index marker; thus an address marker was missed. An exception is 

when the command issued Is a search-|D, and the error indication would be 
no record found. 


™ Two successive records are read in which the bit O’s of the flag bytes are | 


This bit is set when an overflow record is not completed because overflow came 
either from a defective track or from an alternate track. Bit 6 (defective track check) { 
of sense data byte 0 also is set for these conditions, | 


Sense Data Byte 2 


This bit is set when a disk file malfunction is detected. 


This bit is not used and is always O. 
This bit is not used and is always O, 
This bit is not used and is always 0. 
This bit is not used and is always 0, 


This bit is set when a file status line is active with no device selected. | 
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These bits are not used and are always 0, 


Sense Data Byte 3 


cee a ere 

a 
eee ee es 
ps [wad rine netunesand meine 
OS 


End of cylinder This bit is set along with bit 7 of sense data byte 1 when a seek command is not 
successfully completed, 


ae Seek incomplete This bit is set when the end of a cylinder is detected, 


Sense Data Byte 4 
Zo eee recta apnea al ae pds s 
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8411/8414/8424/8425 Disk Subsystems (cont) 


Bit 


2 2 Definition 
Designation 


Sense Data Byte 5 


This byte contains all 0’s at all times except when the overflow incomplete bit Is set (byte 1, bit 7), The codes in 

byte 5 indicate the type of command being executed when an overflow incomplete occurs. The codes and their meanings are: 
Code In 
Hexadecimal 


06 
05 
25 
45 


65 


55 


75 





Meaning 

A read command Is in progress. 

A write command is in progress. 

A search-key-and-data-equal command is in progress, and the comparison is equal to this point. 
A search-key-and-data-high command Is in progress, and the comparison Is equal to this point. 


A search-key-and-data-equal-or-high command is in progress, and the comparison Is equal up to this 
point, 

Any search-key-and-data operation is in progress, and the comparison Is low; or a search-key-and-data- 
equal is in progress, and the comparison is high. 


A search-k ey-and-data-high command or a search-key-and-data-equal-or-high command Is in progress, and 
the comparison is high, 
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5.9.3.8. 8430/8433 Disk Subsystems 


SENSE BIT 0 1 2 3 4 5 6 7 
DATA 
BYTE 




















EQUIPMENT 
CHECK 





0 | commMano Resect | 'NTERWENTION BUS OUT PARITY 





DATA CHECK OVERRUN ALWAYS 0 ALWAYS 0 













PERMANENT 
ERROR 





OPERATION 


INVALID TRACK END OF CYLINDER ALWAYS 0 NO RECORD INCOME Core 


FORMAT FOUND 










FILE PROTECT WRITE INHIBITED 











ENVIRONMENTAL 


2 ALWAYS 0 CORRECTABLE ALWAYS 0 DATA PRESENT ALWAYS 0 ALWAYS 0 ALWAYS 0 ALWAYS 0 
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8430/8433 Disk Subsystems (cont) 





STRING 


ALWAYS 0 
> NUMBER 


REvernse@ cyt (256) HIGH pire® 


FORMAT DECODE 


NOTES: 


: 





Always 0 for 8433 disk 
CYL (512) for 8433 disk 
CYL (255) for 8433 disk 





RESTART COMMAND 


PHYSICAL ID 


CYLINDER 














MESSAGE DECODE 
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1/0 Sense Data Byte Definitions for Multiplexer 
and Selector Channel Devices (cont) 


8430/8433 Disk Subsystems (cont) 


NOTE: BYTES 0 THRU 6 ARE THE SAME FOR ALL FORMATS 


BYTE 7 — FORMAT AND MESSAGE DECODE 





BITS O—3 = FORMAT DECODE 
BITS 4—7 = MESSAGE DECODE 


FORMAT 0 —- MESSAGE ONLY 


Message 
Decode 


NO MESSAGE 
INVALID COMMAND 

INVALID SEQUENCE 

CCW COUNT LESS THAN REQUIRED 
DATA VALUE NOT AS REQUIRED 
UNUSED 
CHANNEL DISCONTINUED RETRY 
OPERATION 
CHANNEL RETURNED INCORRECT 
RETRY CCW 
UNUSED 
UNUSED 
UNUSED 
IMPROPER ALTERNATE TRACK 
POINTER 
SERDES MALFUNCTION NO ST4’S 
UNUSED 
UNUSED 
RETRY BYTE SECTOR VALUE 
COUNTER/ INCORRECT 


FORMAT 1 — DEVICE ERRORS 


Message 
Decode 
— 


NO MESSAGE 
SET SECTOR ERROR 

ABNORMAL INTERRUPT FROM DRIVE 
NO WRITE GATE AT DRIVE 

NO WRITE CURRENT SENSE 
UNUSED 
SET CYLINDER ERROR 

SET HEAD ERROR 

SET DIFFERENCE ERROR 

FILE STATUS NOT AS EXPECTED 
SEEK ERROR 

SEEK INCOMPLETE OR RETRY 

NO INTERRUPT FROM DRIVE 
UNUSED 

RESERVE/RELEASE WRAP CHECK* 
TIME OUT ON SHORT SELECT* 


*Used only when disks are used with the 
SPERRY UNIVAC 5039—04/05 storage 
control unit. 


FORMAT 2 — CU ERRORS 


Message 
Decode 


NO MESSAGE 
ECC Pl OR P3 COMPARE ERROR 
ECC P2 COMPARE ERROR 

3 to D UNUSED 





FORMAT 3 — SELECTIVE RESET 


Message 
Decode 


0 NO MESSAGE 
1 to D UNUSED 


FORMAT 4 — ECC UNCORRECTABLE 


Message 
Decode 


0 HA FIELD ECC UNCORRECTABLE 
COUNT FIELD ECC UNCORRECTABLE 
KEY FIELD ECC UNCORRECTABLE 
DATA FIELD ECC UNCORRECTABLE 
HA FIELD NO SYNC BYTE FOUND 
COUNT FIELO NO SYNC BYTE FOUND 
KEY FIELO NO SYNC BYTE FOUND 
DATA FIELO NO SYNC BYTE FOUND 
UNUSED 
AM DETECTION FAILURE ON RETRY 

A to D UNUSED 


FORMAT 5 — ECC CORRECTABLE 


Message 
Decode 


HA FIELD CORRECTABLE 
COUNT FIELD CORRECTABLE 
KEY FIELD CORRECTABLE 
3 DATA FIELD CORRECTABLE 
4 to D UNUSED 


FORMAT 6 — USAGE/ERROR COUNT 
UNUSED 
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1/0 Sense Data Byte Definitions for Multiplexer 
and Selector Channel Devices (cont) 


8430/8433 Disk Subsystems (cont) 


FORMAT 1 — DEVICE ERRORS 


BYTE 8 — FILE STATUS 


INDEX ERROR 

OFFSET ACTIVE 

SEEK INCOMPLETE 
SEEK/FORMAT COMPLETE 
ONLINE 

PACK CHANGE 

BUSY 

RECORD SEARCH IN PROGRESS 


MOOUBwrneow 


2 
=< 
=i 
Gal 
wo 


MOUMBwNHow 


BYTE 10 — CONDITION AT UNSAFE 
8430—00/01 


LINEAR MODE 

FIRST CYLINDER AND LINEAR MODE 
ACCESS READY 

ODD CYLINDER 

ORIVE TO INNER GUARD BAND 1 
(NOT EVEN CYLINDER)=0 

DRIVE FORWARD 20 IPS-1 

(NOT DIFFERENCE-1)=0 

DRIVE FORWARD 5 IPS-1 

(NOT DIFFERENCE-1}=0 

HEAD LOAD 


8433 — 00/01, 02/03 


LINEAR MODE 

FIRST CYLINDER AND LINEAR MODE 
ACCESS READY 

GUARD BAND DETECTED 

DRIVE TO INNER GUARD BAND 1} 
ORIVE FORWARD 20 IPS 
(DIFFERENCE=0} 

DRIVE FORWARD 5 IPS—1 
{DIFFERENCE=1) 

HEAD LOAD 


BYTE 11 — SERVO UNSAFE 
8430—00/01 


SERVO UNSAFE 

ANY UNSAFE EXCEPT R/W 
PACK SPEED UNSAFE 
VELOCITY UNSAFE 

30 VOLTS DC UNSAFE 


8433—00/01. 02/03 


PERMANENT ERROR 


SERVO/SEQ UNSAFE 

PS UNSAFE EXCEPT 30 VDC 
PACK SPEED UNSAFE 
VELOCITY UNSAFE 

30 VOLTS DC UNSAFE 


BYTE 12 — R/W_UNSAFE 
8430—00/01 


WRITE OVERRUN 
WRITE READY UNSAFE 


HEADS UNSAFE 
PLO UNSAFE 

OC WRITE UNSAFE 
AC WRITE UNSAFE 


8433-—~00/01,02/03 


WRITE OVERRUN 
INDEX ERROR WITH WRITE GATE 
WRITE READY UNSAFE 


HEADS UNSAFE 
PLO UNSAFE 

DC WRITE UNSAFE 
AC WRITE UNSAFE 


BYTE 13 — FC REG 

CONTENTS OF CUD! — BUS OUT 
BYTE 14 — FB REG 

CONTENTS OF CUDI — BUS iN 
BYTE 15 — FT REG 


MODULE SELECT GATE 
TAG GATE 
ENABLE TAG VALID CHECK 


DECODE 8 BIT 
DECODE 4 BIT 
DECODE 2 BIT 
DECODE 1 BIT 


BYTES 16 to 20 
ZERO 


BYTE 21 — CUDI (IS REG) 


NOUBWM OW 


DRIVE SELECTION ERROR 
TAG NOT VALID AT DEVICE 
DEVICE CHECK 

FILE BUS OUT PARITY ERROR 
FILE BUS IN PARITY ERROR 
TAG BUS OUT PARITY ERROR 


NM DOBRWNH OY 


BYTE 22 
SECTOR DECREMENT 
BYTE 23 


STAT INTEGRATOR 
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‘1/0 Sense Data Byte Definitions for Multiplexer 


and Selector Channel Devices (cont) 
8430/8433 Disk Subsystems (cont) 


FORMAT 2 — CONTROL UNIT ERRORS 












BYTE 8 — CONTROL CHECK (CE REG) BYTE 21 — CUDI (IS REG) 





CHANNEL BUS IN PARITY ERROR A B 
CHANNEL A INTERFACE CHECK 
CHANNEL B INTERFACE CHECK 

DATA TRANSFER CHECK 

SERDES, CUDI, ECC CHECK 

CHANNEL C tNTERFACE CHECK 
CHANNEL D INTERFACE CHECK 


DRIVE SELECTION ERROR 
TAG NOT VALID AT DEVICE 
DEVICE CHECK 

FILE BUS OUT PARITY ERROR 
FILE BUS IN PARITY ERROR 
TAG BUS OUT PARITY ERROR 


NMOERWNHH OD 
Mn ewreHow 


BYTE 9 — SERDES (SE _REG 





SECTOR DECREMENT 
BYTE 23 
STAT INTEGRATOR 


CUDI UNSAFE 

SERDES WRITE PARITY CHECK 
SERDES READ PARITY CHECK 
BIT RING 


iJ 
=< 
= 
tal 
Ins 
> 





ECC ERROR 


MONSWNHH OD 


BYTE 10 — ECC (EE REG) 


NO ONES FROM SERDES SINCE LAST 
ECC RESET 

PO OR WRITE ERROR 

P1 or P3 ERROR 

P2 ERROR 

P1 ERROR 

P3 ERROR 


BYTE 14 — FB REG 
CONTENTS OF CUDI BUS IN 
BYTE 15 — FT REG 


BYTES 13 — FC REG 
CONTENTS OF CUD! BUS OUT 


MODULE SELECT GATE 
TAG GATE 
ENABLE TAG VALID CHECK 


DECODE 8 BIT 
DECODE 4 BIT 
DECODE 2 BIT 
DECODE 1 BIT 


BYTES 16 to 20 
ZERO 
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1/0 Sense Data Byte Definitions for Multiplexer 


and Selector Channel Devices (cont) 
8430/8433 Disk Subsystems (cont) 


FORMAT 3 — SELECTIVE RESET 


BYTE 8 — FAILING ADDRESS (AD REG) BYTE 14 — IP REG 


LONG SELECT 
FREEZE DATA TRANSFER 
DATA SEPARATOR ENABLE 


MEMORY ADDRESS PARITY 


MEMORY ADDRESS BIT 0 
MEMORY ADDRESS BIT 2 
MEMORY ADDRESS BIT 2 
MEMORY ADDRESS BIT 3 
MEMORY ADDRESS BIT 4 


BLOCK SWITCH TO CHANNEL A 
BLOCK SWITCH TO CHANNEL B 
BLOCK SWITCH TO CHANNEL C 
BLOCK SWITCH TO CHANNEL D 


NMOONBWNHH ow 


P 
0 
1 
2 
3 
4 
5 
6 
7 


— FAILING ADDRESS (AD REG) BYTES 15 to 23 


ZERO 
MEMORY ADDRESS BIT 5 


MEMORY ADDRESS BIT 6 
MEMORY ADDRESS BIT 7 
MEMORY ADDRESS BIT 8 
MEMORY ADDRESS BIT 9 
MEMORY ADDRESS 10 

MEMORY ADDRESS BIT 11 
MEMORY ADDRESS BIT 12 


MOUBRwWNHH Ow 


BYTE 10 — CU ERROR 1 (ET REG) 


MICRO PROGRAM FORCED ERROR 
FLAG 
CLOCK ERROR 
PC, CONTROL FIELO PARITY ERROR 
PA, MEMORY ADDRESS PARITY ERROR 
A BUS PARITY ERROR 
B BUS PARITY ERROR 
ALU COMPARE ERROR 
PN CONTROL MEMORY ADDRESS 
PARITY ERROR 

BYTES 11 — 12 


— 


ZERO 
BYTE 13 — IG REG 


P 

0 WRITE LATCH 

1 READ LATCH 

2 LAST BYTE REQUEST 
3 OPERATIONAL IN 

4 ADDRESS IN 

5 STATUS IN 

6 

Pi 
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1/0 Sense Data Byte Definitions for Multiplexer 
and Selector Channel Devices (cont) 
8430/8433 Disk Subsystems (cont) 


FORMAT 4 — ECC UNCORRECTABLE 


BYTES 8-9 — CYLINDER 
{LAST SEEK ADDRESS) 
8 — HIGH ORDER BYTE 
9 — LOW ORDER BYTE 
BYTES 10-11 — HEAD 
(LAST SEEK ADDRESS) 
10 — HIGH ORDER BYTE 
1} — LOW ORDER BYTE 


BYTE 12 — RECORD 
RECORD NUMBER OF RECORD IN ERROR 


BYTE 13 — SECTOR 


SECTOR NUMBER OF START OF RECORD 
IN ERROR 


BYTE 14 
8433—00/01 


400 ps INCHES 
300 jz INCHES 

100 pw INCHES 

50 u: INCHES 

25 yz INCHES 
12.5 ws INCHES 
8430, 8433—02/03 


Pe 
0 
] 
2 
3 
4 
5 
6 
7 


800 y INCHES 
400 ys INCHES 
200 pw INCHES 
100 y INCHES 
50 pe INCHES 
25 ys INCHES 


BYTE 15 — RETRY COUNT 


NUMBER OF RETRYS REQUIRED 10 
RECOVER FROM THE ERROR 


BYTE 16 — SOURCE PHYSICAL ADDRESS 


READ FROM ID BYTE XXX ITEM BEFORE 
EACH RECORD, IDENTIFIES CU AND 
DRIVE THAT WROTE THE RECORD 


BITS 0-1 CODE FOR CU 
BITS 2—7 DRIVE 3 FOR 6 CODE 


A = 111000 = 011100 
B = 110001 
C = 101010 
0 = 100011 


BYTE 17 — 23 
ZERO 
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1/0 Sense Data Byte Definitions for Multiplexer 


and Selector Channel Devices (cont) 
8430/8433 Disk Subsystems (cont) 


FORMAT 5 — ECC CORRECTABLE 


BYTES 8-9 — CYLINDER 
(LAST SEEK ADDRESS) 


8 — HIGH ORDER BYTE 
9 — LOW ORDER BYTE 


BYTES 10-1! — HEAD 
(LAST SEEK ADDRESS) 


10 — HIGH ORDER BYTE 
11 — LOW ORDER BYTE 


BYTE 12 ~ RECORD 
RECORD NUMBER OF RECORD IN ERROR 


BYTE 13 — SECTOR 


SECTOR NUMBER OF START OF RECORD 
IN ERROR 


BYTE 14 — ACCESS OFFSET 
8433—00/01 





400 w INCHES 
200 « INCHES 
100 # INCHES 
50 x INCHES 
25 u INCHES 
12.5 » INCHES 


8430, 8433—02/03 


NMMORWNHH OD 








800 4 INCHES 
400 u INCHES 
200 y INCHES 
100 g INCHES 
50 pw INCHES 
25 4 INCHES 


BYTE 15 to 17 — RESTART DISPLACEMENT 
15 — HIGH ORDER BYTE 
17 — LOW ORDER BYTE 


COUNT OF TOTAL NUMBER OF BYTES READ IN 
RECORD CAN INCLUDE OVERFLOW SEGMENTS 


BYTE 18-19 — ERROR DISPLACEMENT 
18 — HIGH ORDER BYTE 
19 — LOW ORDER BYTE 


COUNT OF NUMBER OF BYTES 
FROM FIRST ECC BYTE 0 
START OF DATA IN ERROR 


BYTES 20 to 22 — PATTERN 
20 — HIGH ORDER BYTE 
22 — LOW ORDER BYTE 


ECC GENERATED PATTERN TO CORRECT 
DATA IN ERROR INCLUDES ALL THREE BYTES 


BYTE 23 
CHANNEL TRUNCATION 


P 
0 
lL 
2 
3 
4 
5 
6 
7 
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1/0 Sense Data Byte Definitions for Multiplexer 
and Selector Channel Devices (cont) 
8430/8433 Disk Subsystems (cont) 


FORMAT 6 — USAGE/ERROR COUNT 


BYTES 8 to 11 — BYTES READ 
@ 8 — HIGH ORDER BYTE 
9 — LOW ORDER BYTE 
TOTAL NUMBER OF BYTES READ UNDER 
THIS LOGICAL ADDRESS 
BYTES 12-13 — CORRECTABLE DATA CHECKS 
12 — HIGH ORDER BYTE 
13 — LOW ORDER BYTE 


NUMBER OF ECC CORRECTABLE 
DATA CHECKS UNDER THIS 
LOGICAL ADDRESS 


BYTES 14-15 — UNCORRECTABLE DATA CHECKS 
14 — HIGH ORDER BYTE 
15 — LOW ORDER BYTE 


NUMBER OF ECC 
UNCORRECTABLE DATA 
CHECKS UNDER THIS 
LOGICAL ADDRESS 


BYTES 16-17 — SEEKS 
16 — HIGH ORDER BYTE 
17 — LOW ORDER BYTE 








NUMBER OF SEEKS UNDER 
THIS LOGICAL ADDRESS 


BYTE 18 — CHANNEL INDICATOR, BYTES 20-23 
IF BITO=0 


BYTES 20-23 REFER TO CHANNELS A AND B 


IF BITO=1 
BYTES 20-23 REFER TO CHANNELS C AND D 


BYTE 19 — SEEK ERRORS 


NUMBER OF SEEK CHECKS UNDER THIS 
LOGICAL ADDRESS 


BYTE 20 


NUMBER OF CHANNEL A OR C 
COMMAND OVERRUNS 


BYTE 21 


NUMBER OF CHANNEL A OR C 
DATA OVERRUNS 


BYTE 22 


NUMBER OF CHANNEL B OR D 
COMMAND OVERRUNS 


BYTE 23 


NUMBER OF CHANNEL 8 OR D 
DATA OVERRUNS 
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1/0 Sense Data Byte Definitions for Multiplexer 
and Selector Channel Devices (cont) 


8430/8433 Disk Subsystems (cont) 


FORMAT F — INLINE SENSE DATA 


BYTE 8 — FILE STATUS 1 


INDEX ERROR 

OFFSET ACTIVE 

SEEK INCOMPLETE 
SEEK/FORMAT COMPLETE 
ONLINE 

PACK CHANGE 

BUSY 

RECORD SEARCH IN PROGRESS 


BYTE 9 — FILE STATUS 2 
8430—00/01 
8433—00/01. 02/03 


INDEX ERROR 
OFFSET ACTIVE 


READ ONLY 
WRITE READY 
INDEX 

END OF CYL 

WR CURR. SENSE 


BYTE 10 — SERVO STATUS 
8430—00/01 


NMOORWNHow 


LINEAR MODE 

IST CYL AND LINEAR MODE 
ACCESS READY 

OD cYi 

DRIVE TO INNER GUARD BAND EVEN 
cyt 

DRIVE FORWARD 20 !PS-1 
{DIFFERENCE=0) 

DRIVE FORWARD 5 IPS 
(DIFFERENCE=1} 

HEAD LOAD 


8433—00/01. 02/03 


LINEAR MODE 

IST CYL AND LINEAR MODE 
ACCESS READY 

GUARD BAND DETECTED 
DRIVE TO INNER GUARD BAND 
DRIVE FORWARD 20 IPS 
(DIFFERENCE=0) 

DRIVE FORWARD 5 IPS 
{DIFFERENCE=1} 

HEAD LOAD 


BYTE 11 — SERVO UNSAFE 
8430—-00/01 


SERVO UNSAFE 

ANY UNSAFE EXCEPT R/W 
PACK SPEED UNSAFE 
VELOCITY UNSAFE 

30 VOC_UNSAFE 





8433—00/01. 02/03 


PERMANENT ERROR 


SERVO/SEQ UNSAFE 

PS UNSAFE EXCEPT 30 VDC 
PACK SPEED UNSAFE 
VELOCITY UNSAFE 

30 VDC UNSAFE 


BYTE 12 — R/W UNSAFE 


8430~00/01 


WRITE OVERRUN 
R/W READY UNSAFE 


HEADS UNSAFE 
PLO UNSAFE 

OC WRITE UNSAFE 
AC WRITE UNSAFE 


8433—00/01. 02/03 


WRITE OVERRUN 
INDEX ERROR WITH WRITE GATE 
WRITE READY UNSAFE 


HEADS UNSAFE 
PLO UNSAFE 

DC WRITE UNSAFE 
AC WRITE UNSAFE 


BYTE 13 — FC REG 


CONTENTS OF CUDI BUS OUT 


BYTE 14 — FB REG 


CONTENTS OF CUDi BUS IN 


BYTE-15 ~ FT_REG 


MODULE SELECT GATE 
TAG GATE 
ENABLE TAG VALID CHECK 


DECODE 8 BIT TAG 
OECODE 4 BIT TAG 
DECODE 2 BiT TAG 
DECODE 1 BIT TAG 
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1/0 Sense Data Byte Definitions for Multiplexer 


and Selector Channel Devices (cont) 
8430/8433 Disk Subsystems (cont) 





BYTES 16 to 18 — CAR, HAR, DIFF 


16 = CAR 
17 = HAR 
18 = DIFF 
NOTE: 


IN THE SEEK INCOMPLETE CASE, CAR, 
HAR, AND DIFF ARE THE VALUES 
LOADED PRIOR TO THE SEEK 

BYTES 5 AND 6 ARE THE SEEK 
ADDRESS PRIOR TO THE SEEKING 

IN THE SEEK COMPLETE CASE, 

BYTES 5 AND 6 ARE THE SAME AS 
BYTES 10 AND 11. 


BYTE 20 


CORRECT REGISTER CONTENTS OR SECTOR 
UNDER TEST (BYTE 16, 17, 18 OR 19) 


BYTE 21 — CUDI (IS REG) 


ORIVE SELECTION ERROR 
TAG NOT VALID AT DEVICE 
DEVICE CHECK 

FILE BUS OUT PARITY ERROR 
FILE BUS IN PARITY ERROR 
TAG BUS QUT PARITY ERROR 


BYTES 22 — 23 


ZERO 
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8430/8433 Disk Subsystems (cont) 


Bit Bit 
Position Designation 


Sense Data Byte 0 


Command reject Command reject generates a format O message which details the Invalidity of the command. 
There Is no error recovery as this is a programming condition. 


Definition 


Command reject may appear with: 


@ write inhibited (byte 1, bit 6). The drive READ ONLY switch is active. 


® file protect (byte 1, bit 5). The write operation attempted is prohibited by the 
file mask, 


Intervention The drive is elther logically or electrically offline. There is no error recovery 
required (operational! condition). 


Bus out parity A parity check occurred on a command or data byte from the channel. Retry one time. 


Equipment check Equipment check produces a format 0, 1, 2 or 3 sense which details the error. 


Equipment check with byte 1, bit O (permanent error) implies that the SCU has attempted 
recovery and failed. There Is no further recovery. Equipment check without permanent 
error should be retried 10 times, 
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Data check 


The processing of ECC bytes following a field indicated a data error. When posted 
with byte 1, bit O (permanent error) the data check {fs Uncorrectable and byte 7 Indi- 
cates the nature of the error, Permanent error is not set until the SCU has exhausted 
Its error recovery procedures (27 retries at various offsets). There is no further 
recovery to be performed. 


When posted with byte 2, bit 1 (correctable) it indicates a correctable data error ina 
data field. Sense bytes 15 through 22 contain sufficient information to correct the 
error in main storage. 


There Is one instance where data check can be posted on a write command. If an update 
write is performed on an overflow record in which the second or subsequent segment of 
the record has a data error in the home address or count field, data check and correct- 
able are posted. The data error can be serviced in the norma} manner (the error pattern 
is zero). 


The channel! was fate, in relation to the drive, to present a command or data byte or 
late in accepting a data byte. 





Overrun may appear with byte 1, bit O (permanent error) in which case, recovery attempts 
have been made by the SCU and there Is nothing further to be done. 






Overrun without permanent error should be retried 10 times. 


Always 0. 
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8430/8433 Disk Subsystems (cont) 


Bit Definition 
Position 


Sense Data Byte 1 


Permanent Permanent error indicates the SCU internal error recovery facilities are exhausted and 
error there is nothing further to be done. 


Permanent error is always a modifier bit for other error indications: 
® equipment check 


™ data check 
@ overrun 


Invalid track A write command has been specified to write past index. There is no recovery as this 
format is a programming error, 


End of cylinder End-of-cylinder indicates that a multitrack-read or search or an overfiow-record opera- 
tion has attempted head switching beyond the highest head address. End-of-cylinder is 
a programming condition. 


End-of-cyjinder is presented for an attempted switch at head 11 for any cylinder. 


No record No-record-found is posted after index has been encountered twice in the same chain 
found without: 
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File protect 


Write inhibited 


Operation 
incomplete 


@ aread of the home address or a data field 

® scontrol, write, or sense operation 

There is no recovery as this is a programming condition, 

A seek-file-mask violation has been detected. A proscribed seek or implied seek 
(multitrack or overflow) has been attempted. When posted with command-reject, file- 
Protect indicates a proscribed write operation has been attempted. There is no recovery 
for this error as it is a programming condition. 


This bit modifies command-reject and indicates a write was attempted on a drive where 
the READ ONLY switch is set. There is no recovery as this is an operational 
condition, 

Operation-incomplete may occur alone or with: 

® data check 


B file protect 


B end-of-cylinder 


Operation-incomplete indicates that an overflow record operation terminated 
Prematurely. If operatior-incomplete occurred in conjunction with one of the above, 
the other condition shoulu ve serviced first and the operation-incomplete serviced 
just prior to restarting the command chain. Sense byte 3 contains the proper restart 
command code, 
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8430/8433 Disk Subsystems (cont) 















Bit 
Position 


Sense Data Byte 2 


ce] Always 0. 
This bit is a modifier for data checks and indicates that data check is correctable. 


data present 
Fea ae a GD a 
fn Mee ee ee 
Seana eS (2 ee eee ee ee 
2a 


Always 0. 


Sense Data Byte 3 


The restart command is valid only for operation-incomplete. 


Bit 


Designation Definition 












Restart command 
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Physical 1D The physical drive 1D is defined by an internal plug (not the external module plug) formatted: 


jo | 071 | 3 of 6 code 


Bit 1 is the string number. 


Bits 2 through 7 indicate 1 of 8 physical drives. There Is no association between the 
physical and logical device address. 


Sense Data Byte 5 


Cylinder Contains the low order cylinder (i.e., cy of c,c, H, Ho R) currently 
{ addressed. ; 
Sense Data Byte 6 


Bit 0 = reverse = zero 

Bit 1 = C,; bit7 8430, 8433-02/03 = Cy; bit 6 8433-00/01 

Bit 2 = hibh order difference( disk subsystems = Cy; bit 7 disk subsystems 
Bits 3—7 = head address = head address 


Byte 6 completes the physical seek address where the access arm is positioned. Bytes 
5 and 6 are useful for error recovery restart command chains. 
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8430/8433 Disk Subsystems (cont) 


Bit Bit 


Position Designation Definition 


Sense Data Byte 7 


Sense byte 7 indicates the format of the sense bytes 8—23 and indicates a message number indicating the error type. Bits O—3 of byte 7 


indicate the format: 


Programming and SCU errors 
Device checks 

SCU checks 

Selective reset 

ECC uncorrectable data errors 
ECC correctable data errors 
Error and usage counts 

Inline sense 


KOUAWN=A0 
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5.9.3.9. UNISERVO 10/14 Magnetic Tape Subsystem 


SENSE 
OATA 


BYTE 


COMMAND 
REJECT 


INTER- DATA OVERRUN 
VENTION CHECK 


REQUIRED 
7-TRACK*| LOAD END-OF- FILE | TAPE UNIT 
POINT* | TAPE* | PROTECT* | INCOMPAT- 
IBILITY 





TRACK IN ERROR 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


TAPE 
3 UNIT 
1600 BPi* 


TAPE SPEED TEST STALL TAPE 
4 MOTION CHECK FAULT 
F (UNISERVO) 
AULT P20 ONLY) ALWAYS 0 BITS 


Asterisk (*) indicates a bit that is conditioned by current status of tape unit. 


LEGEND: 





NOTE: 


CRC — Cyclic redundancy check 

LRC — Longitudinal redundancy check 
R/W — Read/write 

VRC — Vertical redundancy check 
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Phase Encoding Mode NRZI Mode 


Bit 
Position 
Sense Data Byte 0 

COMMAND This bit is set if a write, write-tape-mark, or erase 

REJECT operation was attempted on a file protected tape 
unit or if an invalid command was received by the 
control unit (in the latter case, the bit is not set 
if the bus out check bit is set). Also, this bit is 
set if the tape unit incompatibility bit (bit 7, 
sense byte 1) is set. 


Bit 
Designation 






















Same as phase encoding mode. 






INTERVENTION 
REQUIRED 












When set, this bit indicates that a nonexistent or 
nonready tape unit was addressed by a command 

other than a sense command. If this bit is set, the 
tape unit status A bit (in sense data byte 1) is set. 


Same as phase encoding mode. 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


Phase Encoding Mode NRZI Mode 


Sense Data Byte 0 (cont) 










Bit 
Position 































BUS OUT CHECK When set, this bit indicates that a command or data 
was received with even parity on the interface bus- 
out lines. !f this condition is set on a data trans- 
fer during a write operation, the operation is ter- 
minated and the faulty byte is not written. If the 
Parity error is detected on a first data transfer, this 
bit and the word count 0 bit (bit 6) will both be set. 


Same as phase encoding mode. 
tf this condition is detected 
during the data transfer ona 
request-T!E command, the opera- 
tion terminates but the informa- 
tion received is ignored. Any 
TIE information already stored 

is not affected. 



















EQUIPMENT 
CHECK 






When set, this bit indicates an equipment fault. It 
is set whenever bit 0 (runaway check), bit 1 (tape 
motion fault), or bit 5 (stall) of sense data byte 4 
is set. 


Same as phase encoding mode. 
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DATA CHECK When set, this bit indicates a data fault. It is set Same as phase encoding mode. 
whenever bit 0 (noise) of sense data byte 1 is set, or 
bit 0 (read VRC error), bit 2 (skew), bit 3 (postamble 
check/CRC) or bit 4 (write VRC error) of sense data 
byte 3 is set. 


OVERRUN This bit is set if service is requested on the inter- Same as phase encoding mode. 
face lines but data cannot be transferred because of 
a late SERVICE OUT signal from the 1/O channel. 
This bit is not set on the sense or request-TIE com- 
mands. If this condition occurs on the first data 
transfer of a write operation, word count Zero will 
be set in conjunction with this bit. 


WORD COUNT This bit is set if data transfer is prevented during a Same as phase encoding mode. 
ZERO write operation when the first data byte is requested. 

This can be due to a command out response to a data 

byte request, even parity detected for the data byte 

transfer, or a channel overload. No tape motion occurs 

when this condition is detected. If nonstop operation 

is indicated, the previous operation will terminate 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


wn 


Properly. This bit is set if end-of-block is detected 
on a read or read-backward operation prior to detecting 
data (missed start sentinel). For this condition, the 
tape has moved past one block and is positioned in the 
next IBG gap. 


DATA CONVERTER | This bit is not used in phase encoding mode and is 
CHECK always 0. 


Sense Data Byte 1 














Bit 
Designation 
















WORD COUNT 
ZERO(cont) 



















Set on 7-track operations 
only. 





When reading or read checking data from phase encoded 
tapes, the checks performed to set the noise bit are 
essentially the same as those performed for NRZI re- 
corded tapes. The variation in the checks are as follows: 


When set, this bit indicates 
one of the following: 









@ Tape hash — During write 
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™ When checking for tape hash, the outputs of the 


block detector circuits for each track are moni- 
tored. Since these circuits tend to reject noise, 
a single bit pickup would not activate the block 
detector outputs and the noise bit would not be 
set. In NRZI recording, the noise bit would be 
set, since the data lines are monitored directly. 


When checking for gaps in the data, or data drop- 
outs, ali block detector outputs must be deactivated 
together, before the noise bit is set. In phase en- 
coding recording, a signal results from writing 
either a 1 bit or a O bit. Therefore, within the 
block, a signal is normally present in all tracks, 
and only a relatively serious condition could cause 
the noise bit to be set (that is, a lateral crease 

in the tape). In NRZI recording, however, a signal 
is present only when 1 bits are written. Thus, a 
smali defect in one track, when recording 1 bits 
only in that track, causes the noise bit to be set. 


or write-tape-mark opera- 
tions, data (or noise due 

to tape defects) was de- 
tected on read check sooner 
then was expected. 


During erase operations, 
data (or noise due to tape 
defects) was detected on 
read check while the tape 
was being erased. 


During write or write-tape- 
mark operations, while read 
checking the recorded data, 
a gap detected in the data 
was not long enough to set 
the end-of-block condition. 


During read, read-backward, 
forward-space-block, and 
backspace-block operations, 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 
















NOISE (cont) 


TAPE UNIT 
STATUS A 





Definition 


Phase Encoding Mode 


Sense Data Byte 1 (cont) 


The noise bit, should be set relatively infrequently, as 
compared to the NRZI mode. 


When set, this bit indicates that the tape unit is 
selected and ready. 





NRZI Mode 


a data drop out which occurred 
on read was not long enough 
for the end-of-block condition 
to be detected. 

For above conditions, tape 

motion does not cease in the 

middle of the block, Writing 

or erasing continues until the 

normal termination point. 


@ Bit 6 of sense byte 4 was 
set (tape fault). 











Same as phase encoding mode. 
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Sense Data Byte 1 (cont) 


TAPE UNIT When set, this bit indicates that the tape unit is 


STATUS B rewinding, not ready, or under control of another 


control unit. 


Tape Tape 
Unit Unit 
Status Status 


Status 
Tape Unit 


Nonexistent 
or offline 


Not ready 


Ready and 
not busy 


Ready and 
busy; that is, 
rewinding 


Bit Set 
{n Status 
Byte 


Unit check 


Unit check 


Unit check 





Same as phase encoding mode, 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


Phase Encoding Mode NR2ZI Mode 


Sense Data Byte 1 (cont) 
















7-TRACK When set, this bit indicates that the selected tape 


unit is a 7-track unit. 






The selected unit has a 
7-track head installed. 





















LOAD POINT When set, this bit indicates that the selected unit 


is positioned at load point. 


Same as phase encoding mode. 


NOTE: 





Reading backward over the first block on a tape does 
not put the tape at load point. 











END OF TAPE 





When set, this bit indicates that the selected tape 
unit is positioned in the end-of-tape area. 


Same as phase encoding mode. 
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FILE PROTECT 


TAPE UNIT 
INCOMPATIBILITY 


When set, this bit indicates that the tape reel on the 
selected unit does not have a write enable ring. 


When set, this bit indicates one of the following con- 
ditions is present: 


@ Addressed tape unit is a 7-track unit and is in- 
dicating the phase encoding mode of operation, 
Tape motion does not occur as a result of 
attempted operation. 


Addressed tape unit is a 9-track unit and 
failed to reset to 1600-bpi mode (load point 
only). Tape motion does not occur as a result 
of attempted operation. 

Tape unit is selected for a read operation 
from load point and addressed tape unit is a 
9-track unit and failed to set to 800-bpi 

mode when the tape was written in the 800- 
bpi NRZI mode. 


Same as phase encoding mode. 


Same as phase encoding mode. 


Tape unit is selected for 
write operation from load 
point and unit addressed is 
a 9-track unit and failed 
to set to 800-bpi mode. 


A rewind command must be 
executed before issuing 
a write-type command. 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


TAPE UNIT 
INCOMPATIBILITY 
(cont) 













Bit 
Designation 





This condition is detected after the first read 
operation is initiated. If a read command is to 

be attempted again, a rewind command is required 
to reposition the tape. 


Sense Data Byte 2 


O—7 | TRACK IN 

























Not applicable. Always set to 0’s. This byte is utilized to indicate 
track errors when a data check 

has occurred at the conclusion of 
a read or read-backward operation. 


A single 1 bit in any bit position 


indicates a single track in error; 
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the bit position indicates the 

track in error. A 1 bit in bit 
positions 6 and 7 indicates that 

a multiple track error has occurred 
and no track error identification 
has been made. Binary 0’s in bits 
O—7 imply bit P. 


At the completion of a properly 
executed read or read-backward 
operation with no data check, 
sense byte 2 contains at least 
bits 6 and 7 set to 1’s. No error 
correction is attempted when opera- 
ting with 7-track tape units. Bits 

6 and 7 are set to 1’s in sense 

byte 2. 












isk (*) indicates a bit that is conditioned by current status of tape unit. 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


R/W VRC 
SPEED CHECK 





Sense Data Byte 3 


When set, this bit indicates the following: 


@ Vertical redundancy check (VRC) has occurred 
on a data frame without a dead track indication 
during a write, read, or read-backward operation 
(uncorrectable). 


Excessive amount of speed variation occurred 
during a write operation. Set in conjunction 
with bit 2 of sense byte 4. 





When set, this bit indicates 
the following: 


@ A vertical redundancy check 
occurred on a data frame or 
CRC frame during a read or 
read-backward operation. 
This indicator is not set 
after an overrun indication. 


A speed check error occurred 
during a write or write-tape- 
mark operation, 











(ju09) saaiaag jauueyy 10}99/aS pue 


saxadijn 40) suoiuijag ayAg eyeQg asuas 0/| 


€ “AaY 
€028-dN 


AUVINWS SUWML4J0S/Je¥MGuvH 


€/SO OWAINN ANAS 


S 


LEZ 





LRC/MULTIPLE 
DEAD TRACK/ 

TRACK START 

FAILURE 


When set, indicates one of the following conditions: 


@ A marginal signal occurred in more than one 
track on a read or read-backward operation 
(uncorrectable). 


Valid information was not detected in at least 

one track while read checking the preamble 

during a write operation. This indicates a 

track start failure, possibly indicating the track 
was never written on the tape. This check is 
performed only during the preamble before the 
circuits that detect marginal signal are operable. 
Normally bit 4 of sense byte 3 is set in conjunction 
with this bit if the track is missing entirely. 


When set, this bit indicates that excessive skew was de- 
tected during a write, read, or read-backward operation 
(deskew register overflow). 


When set, this bit indicates that 

a longitudinal redundancy check 
occurred during a write, write- 
tape-mark, read, or read-backward 
Operation, 


Excessive skew detected while 
read checking data on write or 
write-tape-mark operation. 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


Phase Encoding Mode NRZI Mode 
Sense Data Byte 3 (cont) 


POSTAMBLE Set when the postamble following the data is not read 
CHECK/CRC correctly or ts recognized before the actual end of 
data (early stop sentinel). 























Bit 
Position 


Bit 
Designation 





A CRC error was detected during a 
read or read-backward operation 
(9-track only). 


























DEAD TRACK 
CHECK/W VRC 







When set, this bit indicates one of the following 
conditions: 


A vertical redundancy check 
occurred on a data frame or CRC 
frame during a write or write- 

tape-mark operation. 








@ At least one track with marginal signal during 
write or write-tape-mark operation. 






A marginal signal in only one track during a 
read or read-backward operation (correctable 
error). This bit does not set if a multiple-track 





(jU09) sadlAaqg jauUeYy 410}99]a$ pue 


saxajdijjnp 404 Suonluijag a34g eyeg asuas C/| 


€ “Ady 
€028-dN 


AMVWS JYVMLI0S/SUVMCdVH 


€/SO OVAINN AYY3dS 


G 


6&2 





error occurs, (See bit 1.) If | = 1 in the read 
command code and this bit is set, data check is 
set. However, if this bit is set and | = O in the 


read command code, data check is not set. In either 
case, the data is correct. 

















Indicates that a tape mark was not properly detected 
on the read check of a write-tape-mark operation. 










TAPE UNIT 
1600 BPI 


ee BACKWARD 


[tees This bit is not used and is always 0. Same as phase encoding mode. 


When set, this bit indicates the selected tape unit is 
set to 1600-bpi mode. 









Same as phase encoding mode. 
Bit is always set to O when 
selecting 7-track tape unit. 









When set, this bit indicates the selected tape unit is 
conditioned for backward tape motion. 





Same as phase encoding mode. 
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UNISERVO 10/14 Magnetic Tape Subsystem (cont) 


Bit 


Designation Phase Encoding Mode NRZI Mode 
Sense Data Byte 4 


RUNAWAY This bit is set by any of the following conditions: Same as phase encoding mode. 
CHECK 


® While read checking recorded data during a write 
or write-tape-mark operation, the end of block was 


not detected under the read head within at least 1.7 
usec (UNISERVO 10) or 1.4 usec (UNISERVO 14) 
after writing ceased. : 


During all read operations, if data is not detected 
within at least 7.0 seconds. 


TAPE MOTION This bit is set by any of the following conditions: Same as phase encoding mode. 
FAULT 
@ The tape unit failed to respond to a start command. 
Tape motion may or may not have occurred, 
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® Tape motion stopped independently of the control 
unit during an operation requiring tape movement. 


(This condition will occur if a backward operation 
extends motion into the toad point.) 


This bit sets in conjunction with bit 2, sense byte 4. 


These bits are not used, are always 0, and are reserved Same as phase encoding mode. 
for the failure finding mode used by customer engineer. 


When set, this bit indicates that the control unit is 
“hung up” for more than 2.5 seconds. Stall sense bit 
will not set if either bits O or 1 of sense byte 4 is 

set. 


Same as phase encoding mode. 


When set, this bit indicates that during a write or 
write-tape-mark operation an end-of-block gap was de- 
tected sooner than expected. This false end of block may 
be due to a loss of data for more than 1.35 usec ona 
UNISERVO 10, or 560 usec on a UNISERVO 14. 


Same as phase encoding mode. 
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5.9.3.10. UNISERVO 12/16 Magnetic Tape Subsystem 


SENSE BIT ° 1 2 3 4 5 6 7 
DATA 
vie INTER 

0 COMMAND, VENTION EQUIPMENT OVERRUN 


REQUIRED CHECK 





TAPE UNIT TAPE UNIT 3 FILE TAPE UNIT 
STATUS A* STATUS B* FOAD POINT. END-OF-TAPE* PROTECT INCOMPATIBILITY 


TRACK IN ERROR 





MDT CHECK TRACK POSTAMBLE TAPE UNIT NOT USED; 
7 START FAILURE/LRC CHECK/CRC W/VAC DEAD TRACK 1600 BPI BACKWARD® ALWAYS 0 


STALL TAPE FAULT 


















FAILURE FINDING 
ALWAYS 0 BITS 


"indicates bit that is conditioned by current status of tape unit. 


FAILURE FINDING 
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Bit 
Position 


Bit 
Designation 


Command reject 


Intervention 
required 


Output 
bus check 


Phase Encoding Mode NRZI Mode 


Sense Data Byte 0 


This bit is set if a write, write-tape-mark, or erase 
operation was attempted on a file protected tape unit 
or if an invalid command was received by the control 
Unit (in the latter case, the bit is not set if the 

bus out check bit is set). Also, this bit is set if 

the tape unit incompatibility bit (bit 7, sense byte 1) 
is set. 


When set, this bit indicates that a nonexistent or 
nonready tape unit was addressed by a command other 
than a sense command. If this bit is set, the tape unit 
status A bit (in sense data byte 1) Is not set, 


When set, this bit indicates that a command or data was 
recelved with even parity on the interface bus out lines. 
If this condition js set on a data transfer during a 

write operation, the operation is terminated and the 
faulty byte is not written. If the parity error is 
detected on a first data transfer, this bit and the 

word count zero bit (bit 6) will both be set. 


Same as phase encoding mode. 


Same as phase encoding mode, 


Same as phase encoding mode. 
If this condition is detected 
during the data transfer on 

a request-T|E-command, the 
operation terminates but the 
information recelved is Ignored. 
Any TIE information already 
stored is not affected, 
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UNISERVO 12/16 Magnetic Tape Subsystem (cont) 







Bit Bit Definition 


Position Designation Phase Encoding Mode NRZI Mode 


Sense Data Byte 0 (cont) 


When set, this bit indicates an equipment fault, It 
is set whenever bit 0 (runaway check), bit 1 (tape 
motion fault), or bit 5 (stall) of sense data byte 

4 is set. 


check 
When set, this bit indicates a data fault. It is set 
whenever bit O (noise) of sense data byte 1 is set, 
or bit O (read VRC error), bit 2 (skew), or bit 4 


Data check 
(write VRC error) of sense data byte 3 is set. 


Overrun This bit is set if service is requested on the inter- Same as phase encoding mode, 
face tines but data cannot be transferred because of 
alate SERVICE OUT signal from the selector channel, 
This bit is not set on the sense- or track-in-error 
commands. If this condition occurs on the first data 
transfer of a write operation, word count zero will 
be set in conjunction with this bit. 
6 Word count This bit is set if during a write operation data Same as phase encoding mode, 
zero transfer is prevented when the first data byte is 
requested, No tape motion occurs when this condition 
is detected. This bit is set if end of block is 
detected on a read or read back ward operation prior 
to detecting data, 


Data converter This bit is not used and is always 0. Set on 7-track operations 
check only. 











Equipment 









Same as phase encoding mode. 












Same as phase encoding mode 
with bit 1 and bit 3 of sense 
byte 1 set. 
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Noise 


Sense Data Byte 1 





When reading or read checking data from phase encoded | When set, this bit indicates 
tapes, the checks performed to set the noise bit are one of the following: 
essentially the same as those performed for NRZI 
recorded tapes, The variation in the checks are as @ Tape mark — During write 
follows: or write-tape-mark 
Operations, data (or 
@® When checking for tape hash, the outputs of the noise due to tape de- 
block detector circults for each track are monitored. fects} was detected on 


Since these circuits tend to reject noise, a single 
“‘bit-pick-up” would not activate the block 
detector outputs and the noise bit would not set. 
In NRZI recording, the noise bit would set, 

since the data lines are monitored directly. 


When checking for gaps in the data, or data 
“dropouts’’, all block detector outputs must 
be deactivated together, before the noise bit 
sets. In phase encoding recording, a signal 
results from writing either a 1 bit or a O bit. 
Therefore, within the block, a signal is normaliy 
Present in all tracks, and only a relatively 
serious condition could cause the noise bit to 
set (that is, a lateral crease in the tape), In 
NRZI recording, however, a signal is present 
oniy when 1 bits are written. Thus, a small 
defect in one track, when recording 1 bits only 
in that track, causes the noise bit to set, 





read check sooner then 
was expected, 


During erase operations, 
data (or noise due to 
tape defects) was 
detected on read check 
while the tape was 
being erased, 


During write or write- 
tape-mark operations, 
while read checking 
the recorded data, 

a gap detected in the 
the data was not long 
enough to set the 
end-of-block condition. 
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UNISERVO 12/16 Magnetic Tape Subsystem (cont) 





Bit Bit Definition 


Position Designation Phase Encoding Mode NRZI Mode 


Sense Data Byte 1 (cont) 


(e) Noise @ During read, read-back- 
(cont) ward, forward-space- 

block, and backspace- 
block operations, a data 
“dropout’’ which occurred 
on read was not long 
enough for the end-of- 
block condition to oe 
detected, 

For above conditions, tape 

motion does not cease in 

the middle of the block, 

Writing or erasing continues 

until the normal! termination 


point 
Tape unit When set, this bit indicates that the tape unit is Same as phase encoding. 
status A selected and ready. 
Tape unit When set, this bit indicates that the tape unit is Same as phase encoding mode. 


status B rewinding, not ready, or under contro) of another 
control unit, 
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Load point 


dape Status Bit Set 
tll Definition In Status 
Status oO Byte 


Nonexistent Unit check 
Not ready Unit check 


Ready and 
not busy 


Ready and Unit check 
busy, that 

is, rewind- 

ing or under 

control of 

other con- 

troi unit 


When set, this bit indicates that the selected tape 
unit is a 7-track unit, 


The selected unit has a 
7-track head installed, 


When set, this bit indicates that the selected unit 


Same as phase encoding mode. 
is positioned at load point. 


NOTE: 


Reading backward over the first block on a tape 
does not put the tape at load point, 
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Phase Encoding Mode 
Sense Data Byte 1 (cont) 


When set, this bit Indicates that the selected tape Same as phase encoding mode. 

unit Is positioned in the end-of-tape area. 
File protect When set, this bit Indicates that the tape reel on Same as phase encoding mode, 
the selected unit does not have a write enable ring. 
7 


Tape unit When set, this bit indicates one of the following Same as phase encoding mode. 
Incompatibility conditions ifs present: 


1. Addressed tape unit isa UNISERVO 12 or 16 Tape unit Is selected for 
7-track tape unit and Is Indicating the phase “write-type” operation 
encoding mode of operation. from toad point and unit 

addressed is a 
Addressed tape unit isa UNISERVO 12 or 16 UNISERVO 12 or 
9-track tape unit and falied to reset to UNISERVO 16 9-track 
1600-bp! mode (toad point only). tape unit and falled to 

set to 800-bpi mode. 
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Sense Data Byte 2 


Not Applicable This bit Is utilized to 
Indicate track errors when 
a data check has occurred 
at the conclusion ofa 
read or read-backward 
operation, A single 1-bit 
in any track indicates the 
track in error; a 1-bit In 
bit positions 6 and 7 indi- 
cates that a multiple track 
error has occurred and no 
track and no track error 
identification has been 
made, Binary 0’s in bits 
O through 7 imply ist P. 








Track in error 






























At the completion of a 
properly executed read or 
read-backward operation 
with no data check, sense 
byte 2 contains at least 
bits 6 and 7 set to 1’s. 

No error correction Is 
attempted when operating 
with 7-track tape units, 
Bits 6 and 7 are set to 

1's in sense byte 2. 
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UNISERVO 12/16 Magnetic Tape Subsystem (cont) 


Bit 
Position 


Bit 
Designation 


R/W VRC 





Phase Encoding Mode NR2i Mode 


Sense Data Byte 3 


When set, this bit Indicates vertical redundancy When set, this bit indi- 

check occurred on a data frame when no cates the following: 

marginal signal was detected in any track, 

@ A vertical redundancy 

check occurred on a 
data frame or CRC 
frame during a read or 
read-backward operation. 
This Indicator Is not 
set after an overrun 
indication. 


A speed check error 
occurred during a write 
Or write-tape-mark 
operation. 
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LRC/multipte 
dead track/ 
track start 
faliure 


Postamble 
check/CRC 


Dead track 
check/W 
VRC 


When set, indicates one of the following conditions 
has occurred: 


@ A marginal signal occurred in more than one 
track On a read or read-backward operation. 


Valid information was not detected in at least 

one track while read checking the preamble during 
a write operation. This indicates a track start 
faiture, possibly indicating the track was never 
written on the tape. This check is performed only 
during the preamble before the circuits. Normajly 
bit 4 of sense byte 3 is set in conjunction with 

this bit if the track is missing entirely. 


When set, this bit indicates that excessive skew was 
detected during the automatic readback for a write 
or write-tape-mark operation, 


Set when the postamble following the data Is not read 
correctly. 


When set, this bit Indicates one of the following 
conditions has occurred: 


@ At least one track with marginal signal during 
write or write-tape-mark operations, 


When set, this bit indi- 
cates that a longitudinal 
redundancy check occurred 
during a write, write-tape- 
mark, read, or read-back- 
ward operation, 


Excessive skew detected 
while read checking during 
write or write-tape-mark 
Operation, 


A CRC occurred during a 
read or read-backward 
Operation (9track only). 


A vertical redundancy 
check occurred on a data 
frame or CRC frame during 
a write or write-tape-mark 
operation, 
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UNISERVO 12/16 Magnetic Tape Subsystem (cont) 


Bit 
Position 


Dead track 
check/W 
VRC 
(cont) 


Tape unit-1600 bpi 


Phase Encoding Mode NRZI Mode 


Sense Data Byte 3 (cont) 


® A marginal signal in onty one track during a 
read or read-backward operation (correctable 
error), This bit does not set if a multiple 
track error occurs, (See bit 1.) If I=7 In 
the read command code and this bit is set and 
1=O in the read command code, data check wil! 
not set. In either case, the data is correct. 
Indicates that a tape mark was not properly 
detected on the read check of a write-tape- 
mark operation, 


When set, this bit indicates the selected tape 
unit Is set to 1600-bpi mode, 


Same as phase encoding mode. 
Bit Is always set to 0 when 
selecting 7-track tape unit. 


Backward When set, this bit Indicates the selected tape Same as phase encoding mode. 
unit is conditioned for backward tape motion. 


Pe eben This bit is not used and js always 0. 


Runaway check 





Sense Data Byte 4 


This bit is set by any of the following conditions: 





Same as phase encoding mode. 


Same as phase encoding mode, 
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Tape motion 
fault 


@ During a write or write-tape-mark operation, 
the end of block was not detected under the 
read head within at least 8.3 ms (UNISERVO 
12) or 2.1 ms (UNISERVO 16) after writing 
ceased, 


During all read operations, if data is not 
detected within at least 7.0 seconds (UNISERVO 
12) or 2.5 seconds (UNISERVO 16). 


This bit is set by any of the following conditions: Same as phase encoding mode, 


@ The tape unit failed to respond to a start command. 
Tape motion may or may not have occurred, 


@ Tape motion stopped independently of the control 
unit during an operation requiring tape movement. 
(This condition will occur If a backward operation 
extends motion into the Joad point.) 


These bits are not used, are always 0, and are reserved Same as phase encoding mode, 
for the failure finding mode used by maintenance 
Personnel, 


When set, this bit indicates that the control unit is Same as phase encoding mode, 
“hung up” for more than 2.5 seconds, The unit 

check bit (status byte) is set, and the control unit 

terminates the operation by initiating a status request. 
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UNISERVO 12/16 Magnetic Tape Subsystem (cont) 


Bit 
Position 


Bit 
Designation 


Tape fauit 











Definition 


NR2Z1i Mode 


Phase Encoding Mode 


Sense Data Byte 4 (cont) 


When set, this bit indicates that during a write or Same as phase encoding mode, 
write-tape-mark operation an interblock gap was 

detected sooner than expected. This false end of block 

may be due to a Joss of data for more than 790 

microseconds on a UNISERVO 12 or UNISERVO VI-C, 

or more than 280 microseconds on a UNISERVO 16 or 

UNISERVO VIII-C (if this is the case, a backspace may 

not re-position the tape to the beginning of the 

written block). 


This bit is not used and is always O, {t Is reserved Same as phase encoding mode, 
for the failure finding mode used by maintenance 
personnel, 
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5.9.3.11. UNISERVO 20 Magnetic Tape Subsystem 


SENSE BIT 0 1 2 3 4 5 6 7 
DATA 
BYTE 
R 
© | COMMAND Reyect | 'NTERVENTION orca FOUN DATA CHECK OVERRUN ORG «ft DATA CONVERTER 





TAPE UNIT TAPE UNIT TAPE UNIT 
’ STATUS A* STATUS B* T-TRACK® LOAD POINT* END-OF-TAPE® FILE PROTECT* INCOMPATIBILITY 


TRACK IN ERROR 


aes Seer ens ee een ee ee 


3 MDT CHECK TRACK POSTAMBLE W/VRC TAPE UNIT ARD® NOT USED; 
AVRO START FAILURE/LRC CHECK/CRC DEAD TRACK 1600 BPI* BACK OND) ALWAYS 0 


TEST 

geanuas- 1 Gapemerioa, Ii eto cites ie oe oe Te oe 

4 CHECK FAULT (UNISERVO 20 ONLY) STALL TAPEEAUCT: TEST 
ALWAYS 0 BITS 


*Indicates bit that is conditioned by current status of tape unit. 
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UNISERVO 20 Magnetic Tape Subsystem (cont) 


Bit 
Position 


Bit 
Designation 


Command reject 


Intervention 
required 


Bus out check 


Equipment check 








Phase Encoding Mode 
Sense Data Byte 0 


This bit is set if a write, write-tape-mark, or erase 
Operation was attempted on a file protected tape unit 
or if an invalid command was received by the control 
unit (in the latter case, the bit is not set if the 

bus out check bit is set), Also, this bit is set if 

the tape unit incompatibility bit (bit 7, sense byte 

1) is set. 


When set, this bit indicates that a nonexistent or 
nonready tape unit was addressed by a command other 
than a sense command. If this bit is set, the tape 
unit status A bit (in sense data byte 1) is not set. 


When set, this bit indicates that a command or data 
was received with even parity on the interface bus- 
out lines, If this condition is set on a data trans- 

fer during a write operation, the operation is termin- 
ated and the faulty byte is not written, If the parity 
error is detected on a first data transfer, this bit 

and the word count 0 bit (bit 6) will both be set. 


When set, this bit indicates an equipment fault, It 
is set whenever bit 0 (runaway check), bit 1 (tape 
motion fault), or bit 5 (stall) of sense data byte 4 
is set, 





NRZI Mode 


Same as phase encoding mode. 


Same as phase encoding mode, 


Same as phase encoding mode. 
If this condition is detected 
during the data transfer on a 
request-TIE command, the oper- 
ation terminates but the infor- 
mation received is ignored. Any 
TIE information already stored 
is not affected, 


Same as phase ericoding mode. 








(ju09) sadiAag jauUeYy 10399|a5 pue 


J9xa/ di} NW 40} suoNiUIjeg ajAg eyeg asuas Q/] 


€ ‘Ady 
€0¢8-dN 


AMWWWAS JYYMLIOS/JEVMCYVH 


€/S0 OWAINA AdYadS 


S 


LS¢ 





Data check When set, this bit indicates a data fault. It is set Same phase encoding mode. 
whenever bit 0 (noise) of sense data byte 1 js set, or 
bit O (read VRC error), bit 2 (skew), bit 3 (postamble 
check/CRC) or bit 4 (write VRC error) of sense data 
byte 3 Is set. 


This bit is set If service is requested on the interface Same as phase encoding mode. 
lines but data cannot be transferred because of a late 

SERVICE OUT signal from the MSA, This bit is not set 

on the sense or request-TIE commands. If this condition 

occurs on the first data transfer of a write operation, 

word count zero will be set in conjunction with this bit. 


Word count This bit is set if data transfer Is prevented during a Same as phase encoding mode. 
zero write operation when the first data byte is requested. 

This can be due to a command out response to a data 

byte request, even parity detected for the data byte 

transfer, or a channel overload. No tape motion 

occurs when this condition is detected. If nonstop 

operation is indicated, the previous operation will 

terminate properly. This bit is set if end of block 

is detected on a read or read-backward operation 

prior to detecting data (missed start sentinel). 





This bit is not used and is always 0. Set on 7-track operations only, 
check 
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UNISERVO 20 Magnetic Tape Subsystem (cont) ; 


Designation Phase Encoding Mode NRZI Mode 


Sense Data Byte 1 










Bit 
Position 









When reading or read checking data from phase encoded {When set, this bit indicates 
tapes, the checks performed to set the noise bit are one of the following: 
essentially the same as those performed for NRZ!I re- 

corded tapes, The variation in the checks are as follows: 















@ Tape hash — During write 
or write-tape-mark oper- 
ations, data (or noise due 
to tape defects) was de- 
tected on read check sooner 
then was expected. 


















@ When checking for tape hash, the outputs of the 
block detector circuits for each track are monitored. 
Since these circuits tend to reject noise, a single 
bit pickup would not activate the block detector 
outputs and the noise bit would not be set. in NRZI 

recording, the noise bit would be set, since the data 

lines are monitored directly, 














@ During erase operations, 
data (or nolse due to tape 
defects) was detected on 
read check wile the tape 
was being erased, 


















When checking for gaps in the data, or data drop- 
outs, all block detector outputs must be deactivated 
together, before the noise bit is set. In phase encoding| 
recording, a signal results from writing either a 14 
bit or a O bit. Therefore, within the block, a 

signal is normally present ijn all tracks, and only 

a relatively serious condition could cause the noise 
bit to be set (that Is, a lateral crease in the tape). 













@ During write or write-tape- 
mark operations, while read 
checking the recorded data, 
a gap detected in the data 
was not long enough to set 
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In NRZ!I recording, however, a signal is present only the end-of-block condition. 
when 1 bits are written, Thus, a small defect in one 

track, when recording 1 bits only in that track, 

causes the noise bit to be set. 





















® During read, read-backward, 
forward-space-block, and 
backspace-block operations, 
a data drop out which occurred 
on read was not long enough 
for the end-of-block condition 
to be detected. 











The noise bit, should be set relatively infrequently, as 
compared to the NRZi mode. 





For above conditions, tape 
motion does not cease in the 
middie of the block. Writing 
or erasing continues unti! 

the normal termination point, 


@ Bit 6 of sense byte 4 
was set (tape fault). 












Tape unit When set, this bit indicates that the tape unit is Same as phase encoding mode, 
status A selected and ready. 
2* Tape unit When set, this bit Indicates that the tape unit is 


Status B rewinding, not ready, or under control of another 
control unit, 








Same as phase encoding mode, 
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UNISERVO 20 Magnetic Tape Subsystem (cont) 


Position Designation Phase Encoding Mode NRZ!I Mode 
Sense Data Byte 1 (cont) 


Bit Set 
In Status 
Byte 


Tape Tape 
Unit Unit 
Status Status 


Status 
Tape Unit 


Nonexistent Unit Check 


Not ready Unit check 


Ready and ~ 

not busy 

Ready and Unit check 
busy; that is, 

rewinding or 

under control 

of other con- 

troj unit 


The selected unit has a 
7-track head installed. 
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4* Load point When set, this bit Indicates that the selected unit Same as phase encoding mode, 
Is positioned at load point, 


| NOTE: 


Reading backward over the first block on a 
tape does not put the tape at load point. 


5* End of tape When set, this bit indicates that the selected tape unit Same as phase encoding mode, 


is positioned in the end-of-tape area, 


File protect When set, this bit indicates that the tape reel on the Same as phase encoding mode, 
selected unit does not have a write enable ring. 


Tape unit When set, this bit indicates one of the following Same as phase encoding mode, 
incompatibility conditions Is present: 





Tape unit is selected for 
@ Addressed tape unit Is a 7-track UNISERVO 12 or write operation from load 


16 and Is indicating the phase encoding mode of point and unit addressed is a 
operation, 9-track UNISERVO 12, 16, or 20 
and failed to set to 800-bpi 

@ Addressed tape unlit is a 9-track UNISERVO 12, mode, 
16, or 20 and failed to reset to 1600-bpi mode 
(load point only). NOTE: 

@ Tape unit is selected for a read operation from Tape motion does not 
load point and addressed tape unit Is a 9-track occur asa result of 
UNISERVO 12, 16, or 20 and failed to set to attempted operation, 


800-bpi mode when the tape was written in the 
800-bpi mode, 





*Indicates bit that is conditioned by current status of the tape unit. 
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UNISERVO 20 Magnetic Tape Subsystem (cont) 
















Bit Definition 


Position 


Bit 
Designation 





Phase Encoding Mode NR2ZI Mode 


Sense Data Byte 1 (cont) 


This condition is detected after the first read 
operation is initiated. If a read command is to 

be attempted again, a rewind command is required 
to reposition the tape. 


Sense Data Byte 2 
















Track In error Not applicable This byte is utilized to indicate 
track errors when a data check has 
occurred at the conclusion of a 
read or read-back ward operation, 
A single 1-bit in any track indicates 
a single track in error; the bit 
position indicates the track in error. 
A 1-bit in bit positions 6 and 7 
indicates that a multiple track 
error has occurred and no track 
error identification has been 

made, Binary 0's in bits O— 

7 Imply bit P. 


At the completion of a properly 
executed read or read-backward 
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R/W VRC 
speed check 


LRC/multiple 
dead track/ 
track start 
failure 


Sense Data Byte 3 


When set, this bit indicates the following: 


@ Vertical redundancy check (VRC) has occurred on 
a data frame without a dead track indication 
during a write, read, or read-backward operation, 


™ Excessive amount of speed variation occurred 
during a write operation. Set in conjunction 
with bit 2 of sense byte 4 for UNISERVO 20 
contro} unit only, 


When set, indicates one of the following conditions: 


@ A marginal signal occurred in more than one track 
on a read or read-backward operation, 


Operation with no data check, 
sense byte 2 contains at least 

bits 6 and 7 set to 1’s. No error 
correction is attempted when 
operating with 7-track tape units, 
Bits 6 and 7 are set to 1’s in 
sense byte 2, 


When set, this bit indicates 
the following: 


@ A vertical redundancy 
check occurred on a data 
frame or CRC frame during 
a read or read backward 
operation. This indicator 
is not set after an overrun 
indication. 


@ A speed check error occurred 
during a write or write-tape- 
mark operation, 


When set, this bit indicates 
that a longitudinal redundancy 
check occurred during a write, 
write-tape-mark, read, or read- 
backward operation, 
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UNISERVO 20 Magnetic Tape Subsystem (cont) 


Position Designation Phase Encoding Mode NRZI Mode 


Sense Data Byte 3 (cont) 


1 @ Valid information was not detected in at least one 
track while read checking the preamble during a 

































(cont) write operation. This indicates a track start 
failure, possibly indicating the track was never 
written on the tape. This check is performed only 
during the preamble before the circults that detect 
marginal signal are operable. Normally bit 4 of 
sense byte 3 is set in conjunction with this bit 
if the track is missing entirely. 

2 Skew When set, this bit indicates that excessive skew Excessive skew detected while 
was detected during a write, read, or read-backward read checking data on write or 
operation (deskew register overflow). write-tape-mark operation. 

3 Postamble check/CRC Set when the postamble following the data is not read A CRC error was detected during 
correctly or is recognized before the actual end of a read or read-backward 
data (early stop sentinel). operation (9-track only), 

4 Dead track When set, this bit indicates one of the following A vertical redundancy check 

check/W VRC conditions: occurred on a data frame or 
CRC frame during a write or 
m At least one track with marginal signal during write-tape-mark operation. 


write or write-tape-mark operations. 
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@ A marginal signal In only one track during a 
read or read-backward operation (correctable 
error). This bit does not set if a multiple- 
track error occurs. (See bit 1.) If |= 1 in 
the read command code and this bit is set, 
unit check is set. However, If this bit is set 

and | = O in the read command code, unit check 

is not set. [n either case, the data is correct, 



















{ndicates that a tape mark was not properly 
detected on the read check of a write-tape-mark 
operation, 





Tape unit-1600 bpi When set, this bit indicates the selected tape unit 


is set to 1600-bpi mode. 


Backward When set, this bit indicates the selected tape unit Is 
conditioned for backward tape motion. 
Fee ees oe 8 ol This bit is not used and is always 0. 


Sense Data Byte 4 
This bit is set by any of the following conditions: 


Same as phase encoding mode. 
Bit is always set to O when 
selecting 7-track tape unit, 
















Same as phase encoding mode, 









Runaway check Same as phase encoding mode, 
® While read checking recorded data during a 
write or write-tape-mark operation, the end 
of block was not detected under the read head 
within at feast 8.3 msec (UNISERVO 12), 2.9 
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UNISERVO 20 Magnetic Tape Subsystem (cont) 


Bit 
Position 


1 Tape motion fault 














Phase Encoding Mode NRZI Mode 


Sense Data Byte 4 (cont) 


msec (UNISERVO 16), 0,91 msec (UNISERVO 
20) after writing ceased, 


During all read operations, if data is not 
detected within at least 7,0 seconds (UNISERVO 
12) or 2.5 seconds (UNISERVO 16 or 20). 


This bit is set by any of the following Same as phase encoding mode. 
conditions: 
@ The tape unit falled to respond to a 

start command, Tape motion may or may 

not have occurred, 


Tape motion stopped independently of 
the control unit during an operation 
requiring tape movement. (This condition 
will occur if a backward operation 
extends motion into the load point.) 


This bit sets in conjunction with bit 2, sense byte 4. 
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Speed check 
(UNISERVO 20 control 
unit only) 


gu 


This bit is set by any of the following conditions: 


@ An excessive amount of speed variation during a 
write operation, Set in conjunction with bit 0 
of sense byte 3. 


During a write operation, the tape unit fails to: 

— accelerate to specified speed, or 

— achieve minimum interblock gap spacing. 
Set in conjunction with bit 1 of sense byte 9. 


These bits are not used, are always O, and are 
reserved for the failure finding mode used by 
customer engineer. 


When set, this bit indicates that the control 
unit is “hung up”’ for more than 2,5 seconds, 
Stall sense bit will not set if either bits 0 

or 1 of sense byte 4 is set, 


When set, this bit indicates that during a write 

or write-tape-mark operation an end-of-block gap 
was detected sooner than expected. This false 

end of block may be due to a loss of data for 
more than 790 microseconds on a UNISERVO 12, 
more than 280 microseconds on a UNISERVO 16, 
or 2 bit times for a UNISERVO 20. 


Always set to 0, 


Same as Phase encoding mode. 


Same as phase encoding mode. 
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5.9.3.12. UNISERVO VI-C Magnetic Tape Subsystem 


SENSE 
DATA 
BYTE 


oO 








BIT ° 1 2 








INVALID INTERVENTION BUS OUT EQUIPMENT WORD COUNT DATA CONVERTER 


FUNCTION REQUIRED CHECK 


CHECK ZERO CHECK 





TAPE UNIT TAPE UNIT NOT USED; 
STATUS A* STATUS B* ALWAYS ZERO 


TAPE MOTION 


RUNAWAY CHECK FAULT 


*Indicates bit that is conditioned by current status of tape unit. 





NOT USED 


ALWAYS 0 BITS ALWAYS 1 BITS 


NOT USED; x NOT USED; 
ALWAYS 0 ALWAYS ZERO 


ALWAYS OBITS ALWAYS 0 BITS 


RESERVED 
ES Tne ODE TAPE FAULT FOR FAILURE- 
FINDING MODE 
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ash Bit Definiti 
Position Designation etinition 





Sense Data Byte 0 












Invalid function This bit is set if a write, write-tape-mark or erase operation was attempted ona 
file protected tape unit or If an invalid function was received by the control 
unit (in the second case, the bit will not be set if the bus out check bit 


is set). 









Intervention 
required 


Indicates that a nonexistent or nonready tape unit was addressed by a function 
other than a sense function. If this bit is set, the tape unit status A bit 
is not set (sense data byte 1), 


Bus out Indicates that a function or data arrived with even parity on the bus out lines, 

check If this condition Is set on a data transfer during a write operation, the 
Operation is terminated and the faulty byte is not written. If the parity error 
is detected on a first data transfer, the word count zero bit Is also set, If 
the bus out check bit is set, the invalid function bit will not be set fora 
function transfer. 

Equipment This bit indicates an equipment fault and is set whenever bit 0, 1, or 5 of 

check sense data byte 4 is set. 

4 Data check This bit indicates a fault in data and is set whenever bit 0 of sense data 
7 byte 1 is set, or bit O, 1, 2, 3, or 4 of sense data byte 3 is set. 
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UNISERVO VI-C Magnetic Tape Subsystem (cont) 


Bit Bit 
Position Designation 


Data late 


Word count 
zero 


Data converter 
check 


Sense Data Byte 1 








Definition 


Sense Data Byte 0 (cont) 


This bit is set If service is requested on the interface Jines but data 
cannot be transferred because of a late SERVICE OUT signa! from the multiplexer 
channel. This bit is not set for the sense function, 


This bit is set If during a write operation a data transfer is prevented when 
the first data byte is requested. No tape motion occurs when this condition 
is detected, 


This bit, together with the unit check bit, (of the status bytes) Indicates 
the number of bytes read during data conversion (where the data conversion 
feature is present) was Incorrect. 


For a write or write-tape-mark operation, an unsuccessful write occurred. 
because data (or electrical nolse) was detected in the area allotted to the 
interblock gap. 


For a write or tape mark operation a tape fault occurred. In this case, the 
noise bit will be accompanied by the tape fault bit In sense data byte 4, 
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For a read, read-backward, forward-space-block, or backspace-block operation, 
this bit indicates that data was detected in the interblock gap. Data after the 
longitudinal parity character turns on the noise bit and maintains tape motion 
but is not transferred. This condition may also be caused by a “dropout” of 
data in the block, causing false detection of longitudinal parity character. 
Such a dropout can be caused by bad tape (for example, wrinkled tape). This 
indication can usually be ignored on a space operation. If noise is detected 
after a true longitudinal parity character, successful completion of the 
operation is indicated; however, in most cases, the longitudinal parity error 

bit (sense data byte 3) will be set. Note that the dropout of two identical 
frames cannot be detected by the longitudinal parity character. 


Tape unit This bit indicates that the tape unit is selected and ready. !f this bit is 
status A not set, the settings of bits 3—6 in sense data byte 1 are unreliable. 
Tape unit This bit indicates that the tape unit is rewinding, not ready, or under control 
status B of the other contro] unit, 
= i ee This bit indicates that the selected tape unit is a 7-track unit, 


End-of-tape This bit indicates that the selected unit is positioned in the end-of-tape area. 


File protect This bit Indicates that the tape on the selected unit does not have a write 
enable ring installed, 


















This bit indicates that the selected unit is positioned at load point. 
NOTE: 


Reading backward over the first block on a tape will not put the tape at load point. 
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UNISERVO VI-C Magnetic Tape Subsystem (cont) 


Bit ai ; Definition 
Position Designation 


Sense Data Byte 1 (cont) 


7 Tape handler This bit is not used and is always a O bit. 
busy 
Sense Data Byte 2 


Sense data byte 2 is not used, Positions O—5 always contain O bits; positions 6 and 7 always contain 1 bits. 
Sense Data Byte 3 


READ VP A vertical parity (VP) error is detected on a cyclic redundancy check character 
error (9-track only) or on a data character during a read or read-backward operation. 
The data late bit in sense data byte 0 (if set) will inhidit setting of this bit 
for the parity error condition, 


Data was not detected at the read head within 10 milliseconds after data recording 
commenced for a write or write-tape-mark operation. 


Read LP This bit indicates that a longitudinal parity error was detected during a read 
error or read backward operation, or during the automatic readback for a write or 
write-tape-mark operation. 
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This bit indicates that excessive skew was detected during the automatic readback 
for a write or write-tape-mark operation, 
CRC read 9-track only. This bit Indicates that the cyclic redundancy character (CRC) 
error calculated during a read operation is not the same as the stored CRC. 
Write VP This bit indicates detection of a vertical parity (VP) error in a data frame 
error or the CRC in the automatic readback during a write or write-tape-mark operation, 
| 6 | Backward Bit 6. Backward. This bit indicates that the selected unit is In a backward condition. 


7 hn ee a ee Bit 7. This bit is not used and is always a O bit. 


Sense Data Byte 4 










Runaway 


During a write or write-tape-mark operation, no data was detected under the 
check 


read head in the automatic readback within 10 milliseconds after writing commenced. 


During any read operation, no data was detected within 20 seconds, 














Tape motion 
fault 






The tape unit failed to respond to aSTART command. Tape motion may or may not 
have occurred. 






Tape motion stopped independently of the control unit during an operation 
requiring movement, The equipment check bit (sense data byte 0) will also be 
set. (This condition will occur if a backward operation extends motion into 
load point.) 
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UNISERVO VI-C Magnetic Tape Subsystem (cont) 


Bit Bit 
Position Designation 


Definition 


Sense Data Byte 4 (cont) 


Always zero and reserved for the faijure finding mode using by maintenance 
personnel, 


This bit indicates that the controi unit Is ‘‘hung-up” for more than 20 seconds, 
The unit check bit is set and the channel terminates the operation by initlating 
a status request, 


This bit indicates that during a write or write-tape-mark operation an interblock 

gap was detected sooner than expected, This false end-of-block may be due to a 

loss of data for more than 800 microseconds (if this is the case, a backspace may 
not reposition the tape to the beginning of the written block), 


Always Zero and reserved for the fallure finding mode used by maintenance personnel. 
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5.9.3.13. 0920 Paper Tape Subsystem 


SENSE BIT i) 1 2 3 4 5 6 7 
DATA 
BYTE 


INTERVENTION INHIBIT STATUS EOT READER OR 
0 | INVALID COMMAND REQUIRED BUS OUT CHECK EQUIPMENT CHECK DATA CHECK NOT USED IN SET LOW TAPE ON PUNCH 





: READER STOP PUNCH STOP FORMAT. NOT USED PUNCH TAKE-UP | LOW PAPER SUPPLY BROKEN NORMAL EOT 


FF SET FF SET connur REEL FULL ON PUNCH READ TAPE ON READER 
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0920 Papey Tape Subsystem (cont) 


Bit Bit 
Position Designation 


Invalid command 


Intervention 
required 





Definition 


Sense Data Byte 0 


Set when an unspecified command is issued. If an Incorrect parity Is detected 
during the transfer of the command code, this bit is suppressed. Neither the 
channel! end bit (4) nor the device end bit (5) in the status byte Is set for this 
condition. 
Set to indicate that an abnormal condition was detected during the previous operation. 
In all cases, the error requires manual intervention to correct. One or more of 
the following conditions could exist: 
1. program connectors not inserted properly on reader or punch; 
. punch supply reel not in operating condition; 

punch take-up reel full; 

broken tape on reader; 

end of tape on reader; 

low tape supply on punch; 


reader in stop mode; or 
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8. punch in stop mode, 


Bus out check Set when a command byte or data byte parity error is detected during the initial 
selection sequence, 


A command byte parity error causes the contro} unit to terminate operation 
Immediately and to suppress the invalid command. If the control unit Is holding 
a pending status when the command byte parity error is detected, the command 
byte is disregarded and the stored status is transferred to the multiplexer 
channel during the status transfer sequence. Neither the channel end nor the 
device end bit in the status byte is set for this condition. 


A data byte parity error during data transfer causes the control unit to terminate 


operation immediately. The channel} end bit and the device end bit in the status 
byte are set. 


Equipment check Set to indicate that a reader overshoot condition is detected (reader stopped, paper 
moved). 


Set to indicate that a read parity error exists. 
a Cl a aa a eicer 


Set to indicate that the inhibit-status-in flip-flop is set and to prevent a 
In set 


status byte from being sent to the multiplexer channel. 
EOT reader or 


low tape on punch 
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Set to indicate an end-of-tape condition on the reader or low tape supply on 
punch. 
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0920 Paper Tape Subsystem (cont) 


Bit 
Position 


Sense Data Byte 1 


Reader stop 


Definition 


Punch stop 
FF set 


Program connector 
not inserted The status of various flip-flops in the control unit is transferred to this byte, 


which is used to indicate that an abnormal condition was detected during the 
previous operation. [n all cases, manual intervention is required to correct such 


abnormal! conditions, 
Punch take-up 
reel full 


Normal EOT 
on reader 
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5.9.3.14. 2703 Optical Document Reader 


SENSE BIT (0) 1 2 3 


4 
DATA 
BYTE 
0 | commaND Revect | 'NTERVERTION eee EQUIPMENT CHECK DATA CHECK OVERRUN INHIBIT STATUS 
OCR CAMERA MODULUS 10 STACKER MODE STACKER MODE 
1 TRANSLATE MARK READ INHIBIT CHECK DIGIT STACKER 2 STACKER 3 DIAGNOSTIC: MODE 
2 MODULUS 10 
(NOT VALIDITY CHECK MULTIPLE STROBE DOCUMENTS 
MAINTENANCE MULTIPLE READ eS COLUMN 81 TEST ERROR ERROR MULTIPLE FEED TOO CLOSE BLANK DOCUMENT 
MODE) 
2 DOCUMENT 
(MAINTENANCE | DOCUMENT PRIMED | FEED FLIP-FLOP FEED CELLI FEED CELL2 FEED CELL 3 FEED CELL 4 PRESENCE DIVERTER GATE 
MODE) 
CHARACTER 0 CHARACTER 1 CHARACTER 2 CHARACTER 3 CHARACTER 4 CHARACTER 5 CHARACTER 6 CHARACTER 7 


SYMBOL SYMBOL SYMBOL. 
CHARACTER 8 CHARACTER 9 OR ! OR y \ OR A NOT USED MULTIPLE 
N F 
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2703 Optical Document Reader (cont) 


Bit 


se Definition 
Position 


Command reject This bit is set when an invalid command is issued or a command requires an 
uninstalled feature. Neither the channel end or device end bit in the status 
bytes Is set for this condition. 


Intervention This bit is set when an abnormal! condition was detected or if a command could 
required not be executed. In all cases the ODR has gone out of the ready state, and manual 


intervention is required. 


peed Bus out check This bit is set for an invalid parity in command or data. 


Equipment check This bit is set when: 
@ document spacing is incorrect; document is directed to stacker reject; 


® the time for issuing a stacker command has expired. 


Data check This bit is set to indicate that one of the following conditions was detected 
during the previous operation: 


@ multiple read error feed 


® modulus 10 check digit error 
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® validity check error 






® card reading error 








If the ODR is in stacker mode, these documents are directed to the reject stacker. 











This bit is set to indicate that at least one character is lost because the 
Processor multiptexer channel did not service the ODR on time. If the ODR is in 


ioe Gone stacker mode, the document is directed to the reject stacker. 


This bit sets the inhibit status flip-flop. 
This bit is set when a document jams. 


Sense Data Byte 1 


= 
| Oo | Transiate This bit is set when data from the mark/card read station can be translated.* 
This bit is set when the card read mode is selected.* 


| 2 | Markread This bit is set when the mark read mode is selected. * 
4 











This bit is set when the OCR mode is not selected. 
inhibit 


Modulus 10 This bit is set when the moduius-10-check-digit mode is selected.* 
check digit 


a ae This bit is set when the ODR is in the stacker mode and stacker 2 is selected. 
stacker 2 
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2703 Optical Document Reader (cont) 
Bit 
Position 


Definition 





Sense Data Byte 1 (cont) 


This bit is set when the ODR Is in the stacker mode and stacker 3 js selected. 
stacker 3 


: 


Diagnostic mode This bit is set to indicate that the ODR is in the diagnostic mode, 


*This bit is usable only when the applicable feature has been installed. 


Sense Data Byte 2 (Not Maintenance Mode) 


The following bits are set with the data check bit: 





Multiple read This bit Is set if more than one character was identified in a single character 
space, 


Example: 


A 3 was identified as an 8 as well as a 3; the multiple read bit is set, 
and the character is not accepted, 


Modulus 10 This bit is set when a modulus-10-check-digit error is detected. 
check digit 
error 
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Column 81 test This bit is set when a mark is detected by the photocells in the margin of the card (column 81). 


Validity check This bit is set when a validity check error is detected; more than one mark or 
error punch per column on the document, 

= Multiple strobe This bit is set to indicate an error in reading the punched card. 
error 


The following bits are set with the equipment check bit: 
=e Multiple feed This bit is set when more than one document is fed from the input hopper. 
Documents This bit is set when the spacing between documents is incorrect. The document 
too close is rejected. 


The following bits are set with the unit check bit 


Blank document This bit is set when a blank document has been detected. The document is rejected. 
Sense Data Byte 2 (Maintenance Mode) 


a el 


Feed cell 1 
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These bits are set when the ODR is in the maintenance mode. 











These bits are set when the ODR Is in the maintenance mode. 
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2703 Optical Document Reader (cont) 


















Bit 






Definition 





Position Designation 
5 Feed cell 4 : ~ FGF ee 
} 6 | Document presence | These bits are set when the ODR is in the maintenance mode. 


7 Diverter gate 






Sense Data Byte 3 


Pon ees (Nene teenemmeninn 5. 
a 
2 [Sharer 2 [errant was eopitd by he momen ones 
[3 [erererr [erasers wen renunneg by te rcomnten eg SY 
i 
[5 [eters [erate ar resunind by te resootioniogs id 


| 6 | Character6 Character 6 was recognized by the recognition logic. 
Character 7 was recognized by the recognition logic. 
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Sense Data Byte 4 


= Character 8 Character 8 was recognized by the recognition logic. 
Character 9 was recognized by the recognition logic. 


Character Al Symbol Pot the USASCOCR font selection or symbol N of the UNJ VAC H—14 font 

or N selection was recognized by the recognition logic. 

Symbol Symbol 4 of the USASCOCR font selection or symbol F of the UN| VAC H—14 font 

or F selection was recognized by the recognition logic. 

ay d Symbol ff of the USASCSOCR font selection or symbol \ of the UNIVAG H—14 font 
selection was recognized by the recognition logic. 
The long vertical mark of the UNIVAC H—14 or USASCSOCR font selections was 
recognized by the recognition logic. 
a yoacbgg A multiple character was detected by the recognition logic. 
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5.9.3.15. 2521 Channel Transfer Switch 


(/0 sense data byte information for the channel transfer switch is transparent to you. 


Pie ete ee ee 
fete ie ee ee ene 
ee eeeeeen | et 
er a Te (A Dn i NEE! 
as 


5.9.3.16. 9000 Series Channel Adapter 






Bit 
Position 


Bit 
Designation 









osetia Be oe 
Reject Indicates that a test !/O override was generated by the opposite processor or that an 
interface disconnect sequence occurred on the opposite processor before a match 


ee 
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POWERS OF 2 TABLE 


16 
32 


65 
131 
262 
524 


296 
912 
024 
048 


096 
192 


768 


$36 
072 
144 
288 





ie) 
1 
2 
3 


NOTA 


10 
1 


12 
13 
14 
15 


16 
17 
18 
19 








0.125 


0.062 
0.031 
0.015 
0.007 


0.003 
0.001 
0.000 
0.000 


0.000 
0.000 
0.000 
0.000 


0.000 
0.000 
0.000 
0.000 


25 


625 
812 


906 
953 
976 
488 


244 
122 
061 
030 


015 
007 
003 
001 


25 

125 
562 
281 


140 
070 
035 
517 


258 
629 
814 


28 


625 
312 
156 
578 


789 
394 
697 
38 


25 
125 


062 
531 
265 
632 


25 
625 
812 
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POWERS OF 2 TABLE (cont) 


68 
137 
274 
549 


268 
536 
073 
147 


294 
589 
179 
359 


719 
438 
877 
755 


511 


048 
097 
194 
388 


777 
554 
108 
217 


435 
870 
741 
483 


967 
934 
869 
738 


476 
953 
906 
813 


627 








000 
000 
000 
000 


000 
000 
000 


000 
000 
000 
000 


000 


953 
476 
238 
119 


059 
029 
O14 
007 


003 
001 
000 


fete) 
000 
ooo 


674 
837 
418 
209 


901 
450 


725 
862 
931 
465 


232 
116 
058 
029 


014 


003 
001 


316 
158 
579 
289 


644 
322 
161 
580 


645 
322 
661 


830 
4i5 
207 
103 


551 
275 
637 
818 


406 
203 
101 
550 


775 
387 
193 
596 


298 
149 
574 
287 


643 
321 
660 
830 


915 
957 
978 
989 





25 

125 
562 
781 


695 
847 
923 


461 
230 
615 
307 


653 
826 
913 
456 


228 
614 
807 
403 


701 


625 
312 
656 
828 


914 
957 
478 
739 


869 
934 
467 
733 


183 
091 
545 


772 


25 
125 


062 
031 
515 
257 


628 
814 
407 
703 


851 
425 
712 
856 


928 


25 
625 
812 


906 
453 
226 
613 


806 
903 
951 
475 


237 


25 

125 
562 
281 


640 
320 
660 
830 


915 


25 


625 

312 5 
156 25 
078 125 


039 
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wawAnNRwnwo 


16 777-216 
268 435 456 
4 294 967 296 
68 719 476 «736 
1 099 511 627 776 10 
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17 592 186 044 «416 11 
281 474 976 710 656 12 

a 4 503 599 627 370 496 413 
\ 72 057 594 037 927 936 14 

= 1 152 921 504 606 346 976 15 
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These powers of 16 are especially useful in determining the value of floating-point numbers. 


—————=<————— 








